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C-E Package Boiler—Type VP — The VP Boiler is designed to 
meet the demand for compact, standardized units in the medium a 
pressure range. It is shipped completely shop-assembled, with 
firing equipment, fittings, and forced-draft fan. It is enclosed in a 
reinforced, welded steel, gas-tight casing. Arranged for pressure 
firing of oil or gas, the VP will burn either fuel exclusively or 
alternately. Designed for shipment by rail or truck, its width and 











height remain constant variations are made in length only. 
Furnace is fully water-cooled, including burner wall, except in 
three smallest sizes. Large lower drum permits simple, sym- ra 
metrical tube arrangement and greater water storage capacity 8 
Type VP Boiler from 4,000 to 40,000 Ib : 
steam per hr pressure to 500 psi avail i 
able for either gos or oil firing fully shop 
assembled 
C-E Vertical-Unit Boiler—Type VU-10 — Like the Type VP Package 
Boiler, the VU-10 is designed for plants having a limited number of . 


operating and maintenance personnel. It is designed for industrial load 
conditions and will operate efficiently over a wide range of output. The 
boiler is bottom supported and has no outside supporting steel. The 
same general cross-section arrangement of drums, boiler convection 
bank, and furnace wall cooling is used when firing oil, gas or coal. Coal 
firing may be with underfeed, spreader, or chain grate stokers 


Type VU-10 Boiler —from 10,000 to 60,000 





Ib steam per hr pressure to 475 psi 
superheat to 200 F suitable for any type 
of fuel 


C-E Vertical-Unit Boiler—Type VU-40 The VU-40 Boiler 
is a baffleless boiler designed for use with fuels having abrasive 
qualities in the flue dust. In a baffled boiler using these abrasive 
fuels, erosion is apt to occur. In the VU-40 Type Boiler, the 
eroding action of abrasives against boiler tubes and refractory 
is virtually eliminated. Like the VU-10 and VU-50, this unit is of 
symmetrical design, providing uniform gas flow and heat absorp- 
tion across the full width of the boiler 














Type VU-40 Boiler — from 60,000 Ib steam per 
hr up pressure to 1375 psi temperature ] 
to 960 F for use with abrasive or high ash , —— ~ aT “ 





content fuel indoor or ovtdoor type con 
struction 





C-E Vertical-Unit Boiler—Type VU-50-— With the VU-50 Boiler, 
the average plant can achieve standards of performance closely ap- 
proaching those of large central power stations. The basic design was 
originated by Combustion in 1925 and has been widely accepted among 
steam-power engineers everywhere. Because of its symmetrical design 
the VU-50 provides uniformity of gas flow, water level and steam re- 
lease across the full width of the unit. It may be fired by pulverized coal 
as shown opposite or by any other fuel or method of firing. Heat recovery 











equipment may be added 


Type VU-50 Boiler — from 60,000 to 350,000 & 





Ib steam per hr pressure to 1375 psi 
temperature to 960 F for any fuel or 
method of firing indoor or ovtdoor type 


8 703A construction 
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CON EDISON SELECTS... 
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The control gage board for Astoria’s 
No. 10 boiler. At top: Hays Model 
WSF for mounting above eye level. 
Right center: Hays Model WCFSP for 
eye level. Four mounting styles are 
available to meet special requirements. 


NEWEST TYPE Hays Draft Gage 


Consolidated Edison’s new Astoria Electric Generating plant 
at Queens, N.Y. is equipped specifically for the purpose of pro- 
ducing electricity at the lowest cost per kilowatt, reliably and 
continuously. 


To meet these exacting requirements, Con Edison selected 
Hays W Gage . . . a completely new design in draft gages. Like 
other Hays low pressure instruments, the draft gage operating 
mechanism consists of a diaphragm enclosed in a cast metal 
housing. For pneumatically transmitted readings of Air, Steam, 
or Water Flow, Pressures, Temperatures, Levels, Oxygen, etc., 
the operating mechanism employs a bellows. The outstanding 
new features include: 3-way atmospheric vent cock, easy zero 
check, removable units for simple en and Lucite scales 
for easy reading. 


Functionally designed and beautifully styled, the Hays W 
Gage provides exactly what instrument men have long de- 
——~ patie easily adjusted, easy-to-read, dependable iraft 
gage 


Write today for full information on the Hays W Gage. 
Publication 52-1060-210. ws 


2 


Avtomatic Combustion Control 
Boiler Panels * CO, Recorders 
Verifiow Meters and Veritrol 
Ges Analyzers * Draft Goges 
Combustion Test Sets 
Electronic Oxygen Recorders 
Electronic Flowmeters 
Electronic Feed Water Controls 


Minioture Remote indicators 
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MICHIGAN CITY, 1, INDIANA 
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n cement plant 


FAN STACKS 


engineered to meet any design requirement 


As illustrated at this large Southwestern Cement pressure at all times. P-D Stacks are self-support- 
Plant, P-D Stacks can be designed to reasonable ing—guy wires or bracing not required. Stack may 
heights, concealed for civic beauty, camouflaged for be mounted directly on boiler steel, on dust 
national safety, ‘“‘cropped”’ for air-way safety. collector steel or on its own supporting structure 

Whatever the requirement, the venturi-type P-D Stacks are well-known for their unique 
P-D stack is a self-contained, integrated unit, in- design and economical and efficient operation 
corporating all components (Fan, Breeching and Our Project Engineers—The Thermix Corporation 
Stack) required for highly efficient draft produc- offer you years of specialized experience in 
tion. Eliminates conventional breechings with solving your draft problems. Ask them for the 
bends and subsequent draft losses. Venturi stack Prat-Daniel Fan Stack Catalog. 


design assures more complete conversion to static 


Project Engineers 
THE THERMIX CORPORATION 
GREENWICH, CONN 
(Offices in 38 Principal Cities) 
Canadian Affiliates: T. C. CHOWN, LTD., Montreal 25, Quebec ‘ "a 


Designers and Manufacturers 


PRAT-DANIEL CORPORATION 


SOUTH NORWALK, CONN. 
POWER DIV N: Tubular Dust Collectors, Forced Draft Fans, Air Preheaters, induced Draft Fans, Fan Stacks 
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ly Ash Problem 
Solved By Central Station 


This Pennsylvania utility felt that as long as you can see 
g 


dirty stack discharge, you have a problem. To solve it, 
they decided to insist on fly ash collection equipment 
with very high efficiency 

rhe 


placed after existing mechanical collectors, are Cottrells, 


electrical prec ipitators they chose, which were 
designed and built by Research Corporation. Their effec- 
tiveness is demonstrated in the above unretouched photo- 
graphs. At the left, the precipitators were turned off long 
enough to take the picture showing the volume of fly ash 
discharged by the boilers. At the right, the precipitators 
are turned back on. Stack discharge is visually clean. 

This is another example of industry's trend toward 
establishing its own higher standards for nuisance abate- 
ment. Research Corporation, which has made more fly ash 
installations than any other company, cites the following 
comparison: 

In the period from 1923 to 1939 only 11% of its power 
plant customers specified fly ash collection efficiency of 95 


to 98%. In recent years, that 11% has risen to fully 90%. 


One reason, of course, is the generally increasing em- 
phasis on community relations. Another factor is that far- 
sighted companies are anticipating stricter smoke regula- 
tions. They are anxious to install equipment that will end 
their smoke problems now and also prevent such problems 
from occurring in the future. 

Still another factor is this. In recent years, with modern 
coal pulverization and advanced boiler design, there has 
been an increase in the fineness of fly ash particles. This 
calls for the most efficient equipment available. 

Read—in Bulletins FA and MI—about Cottrell equip- 
ment and the Research Corporation’s MI Rapper. This 
device eliminates rapping puffs and enables the precipi- 
tator to maintain, continuously, its high collection effi- 


ciency. Write for your copies today. 


RESEARCH 
405 Lexington 
Bound Brook, N. J. 


122 South Michigan Avenue, Chicago 


CORPORATION 
York 17. \ } 
Grant Building, Pittsburgh 


fvenue, Neu 
19, Pa 
3, Vil ac-199 
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THIS PRODUCTION “DOUBLE CHECK” 


SAFEGUARDS YOUR BOILER INVESTMENT! 


m Yes, here is one extra production step we will never 
bypass! It is your guarantee of a dependable, long-life 
blow-off valve. 

In this corner of the YARway Testing Department, 
every Yarway Blow-Off Valve is hydrostatically tested at 
1!, times its rated maximum working pressure — proved 
drop-tight for service far beyond normal expectancy. 

Not only blow-off valves, but al/ YARWAyY equipment 
undergoes rigorous tests before leaving the YARWAY 
plant. Why? For one reason—to assure longer and 
better service in your plant. Over 15,000 boiler plants 
are using YARWAY Blow-Off Valves—some for twenty- 
thirty years, or longer. 

Whenever you are in need of boiler blow-off valves, 
be sure to make Yarway your way. 


YARNALL-WARING COMPANY 


100 Mermaid Avenue, Philadelphia 18, Pa. 
BRANCH OFFICES IN PRINCIPAL CITIES 


YAR WAY steam plant equipment 


BLOW-OFF VALVES DIGESTER VALVES 
WATER COLUMNS AND GAGES STEAM TRAPS 
REMOTE LIQUID LEVEL INDICATORS STRAINERS 
EXPANSION JOINTS SPRAY NOZZLES 
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AGNIFIED fifty times, the calcium carbonate scale 

in the photo above might easily be mistaken for a 
frosted window pane. It was formed at 250 p.s.i. in one 
of the Nalco Laboratories’ test boilers as a part of the 
continuing Nalco research program, aimed at keeping such 


scales out of your power plant equipment. 


Whether your feedwater and plant conditions produce 
this type of scale —or any of hundreds of others — your 


Nalco Representative has the proved solution for eliminat- 


ing scale or corrosion from raw water inlet to and through 


condensate return lines. . . permanently . . . economically. 
Check with him today — or write direct for fast acticn on 


your water treatment problems. 


DO YOU RECEIVE 


“Melee ABSTRACTS”? 


“Nalco ABSTRACTS” is a@ quarterly 
publication containing abstracts of 
general and technical articles of 
interest to power plant engineers. if 
you, like most of us, find too little 
time to read, “Nalco ABSTRACTS” tan 
be of real help i) keeping you up-to- 
date on current developments. Your 
copies will be sent free upon request. 


NATIONAL ALUMINATE CORPORATION 


6234 W. 66th Place ° 


Chicago 38, Illinois 


Canadian inquiries should be addressed t> 


Alchem Limited, Burlington, Ontario 





SYSTEM...Serving Industry through Practical Applied Science 
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TO STACK 


AUTOMATIC CONTROL 


FROM FURNACE - TO PROCESS 


Damper Automatically Controls Dangerously High Temperatures 





» « » Safeguards Expensive Processing From Contamination 


In this installation the safety and success of a no louvers to leak ... no possibility of warp- 
new process depends on two factors: age. The greater the pressure the more tightly 
1. Automatic control of high temperatures. it seals! 
2. Assurance of safety when temperatures ap- Heacon Dampers are designed and con- 
proach danger zone. structed to meet practically any pressure or 
The process would be impossible without temperature specifications. Our engineers will 
instantaneous and tight shut-off of heat to be glad to discuss your problems with you. 
process and without automatic and dependable 
venting of heat to the stack. Damper leakage 
here could mean the loss of thousands of dollars 
in processing time and materials—not to men- 
tion the possible destruction of the plant and 
its personnel! 
Temperatures and pressures had to be under 
quick, fool-proof control. That’s why Heacon 
Dampers were specified. Heacon is the only 
damper made that can assure the positive tightness 
and control so necessary in this installation! 
The Heacon Damper is a radical departure 
from conventional damper design. There are 


Project Engineers 


THE THERMIX CORPORATION 


GREENWICH, CONN. 
Canadian Affiliates: T. C. CHOWN, LTD., 1440 $t. Catherine $t., W., Montreal 25; Quebec, 983 Bay $t.; Toronto 5, Ontario, Canada 
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HERE IS HOW 
REVERSE FLOW WORKS 


Reverse flow sluice gates on divided water 
box condensers work the same in both 
halves but independently of each other 
Right side: normal flow. Water enters 
divided water box in valve chamber “A” 
with lower port open. It flows through 
pass “C” to end of condenser, back 
through pose “B” and out through left 
port of “D.” 

Left side: flow is reversed. Valves at 
inlet “A and discharge “D’ are changed 
to permit water to flow through “B” and 
back through “C” in the opposite direc- 
~ then out through the left port 
° 








CLEAN DEBRIS FROM CONDENSER TUBE SHEETS 
WITHOUT DOWNTIME OR LOSS OF VACUUM 


C. H. Wheeler “Reverse Flow” Condenser design 
provides a powerful self-cleaning flushing force 
by the simple procedure of reversing the flow of 
water through the tubes. Electricaliy or hydrauli- 
cally controlled sluice gates accomplish in 
minutes cleaning that consumes hours of down- 


time when removal of debris is done by hand. 
Power plant modernization calls for the efficiency 
and uninterrupted operation of C. H. Wheeler 
“Reverse Flow” Condensers. You don't need 
costly water straining apparatus. Send for latest 
bulletin #410, 


@) 


&e 


Af 


October 1954—-C OM BUSTION 





VACUUM PUMPS WITH LOWEST MAINTENANCE 
FOR YOUR STEAM CONDENSERS 


C. H. Wheeler Steam Jet Ejectors are the 
development of 35 years of pioneering in 
this field. Known as “Tubejets,” these 
vacuum pumps have no moving parts. Hence, 
they are simple to operate, require almost no 
maintenance and last longer. Modern Power 
plants use single or two-stage Tubejets with 
surface inter-after condenser for the vacuum 
requirements of steam condensers. Special 
arrangements of standard Wheeler ejector 
assemblies can be provided for any unusual 
installation or performance requirements. 
Catalog #1462 gives you detailed descrip- 
tions and some useful temperature and pres- 
sure conversion tables. Write for it. 


SPECIAL TYPE TUBEJET VACUUM PUMP FOR 
HIGH PRESSURE AND HIGH SUPERHEAT 


WHEELER-ECONOMY CIRCULATORS HANDLE 
LARGER VOLUMES OF WATER AT LOWER COST 


Wheeler-Economy Pumps for Condenser 
Cooling Water Circulation are made in 
horizontal double suction and vertical sub- 
merged, axial mixed flow types. These 
pumps are noted for reliability, the result of 
superior modern design and heavy duty, 
quality construction. They are built in all 
sizes tO meet Capacity requirements up to 
200,000 GPM. Wheeler-Economy Circulat- 
ing Pumps are also furnished in special 
metals to handle corrosive waters. The 
impellers are designed for satisfactory oper- 
ation during all load requirements. 

Economy engineers are pioneers in the 
successful application of axial flow pumps 
in circulator service. These pumps can be fur- 
nished in “pull-out” type with distinctive de- 
sign features, permitting removal of all oper- 
ating parts, without dismantling the complete 
pump or disturbing any pipe connections, 





For top performance in power plant duty 
count on Wheeler-Economy Pumps. Write 
for catalogs #G-349 and G-1050. 


. H. WHEELER 


WHEELER MANUFACTURING CO., 19th & LEHIGH, PHILADELPHIA 32, PENNA. 


THREE CIRCULATORS OF 28,000 G.P.M. CAPACITY. 
35 FT. TOH, 575 RPM. 
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CONDENSATE LOADS... 


from Purifiers, Separators, 
Water Heaters, Flash Tanks, 
Desuperheaters, Heat 
Exchangers, Evaporators, 


Vacuum Pans, Continuous 


Blow Down Systems 
‘ wi 


Armstrong cast semi-steel 
compound trap draining 
coils of large storage type 
hot water heater. 


SEND FOR 


NEW 


BULLETIN 


For complete information 
ask for 6-page bulletin, No. 
215... explains and il- 
lustrates operation and in- 
stallation of Armstrong 
Compound Traps; includes 
physical data and list prices. 
Free on request—ne obli- 
gation. 


...if pays to use 


ARMSTRONG COMPOUND STEAM TRAPS! 


Because: 


They provide automatic drainage of condensate or boiler carryover 
loads too big for ordinary traps to handle (up to 300,000 Ibs/hr). 


. They are relatively small size —the No. 237 compound trap is only 


twice the height and size of the largest Armstrong standard trap, yet 
has many times the capacity. 


3. There are cast or forged models for any pressure up to 600 Ibs. 


. They are simple, dependable and trouble-free—the inverted bucket 


pilot mechanism is the same as the mechanism in standard Armstrong 
traps, proven in thousands of installations. This mechanism plus a 
simple piston and large main valve is all there is to it. All parts are 
made of special wear-and-corrosion resistant steels. 


. They are easy to install. 

. They can be completely overhauled without removing from the line. 
. They are moderately priced. 

. They are guaranteed to give complete satisfaction. 


Your local Armstrong Representative is fully qualified to answer your 


questions about these traps and their use. Give him a call, or write: 


ARMSTRONG MACHINE WORKS 
814 Maple St., Three Rivers, Michigan 
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HIGHER WATER PURITY BY DEMINE 


..-A Cochrane Achievement 





Long experience with a// phases of water conditioning 
problems places Cochrane in the position of leader 
in the design and application of equipment to meet the 
exacting requirements of demineralization 
Cochrane Demineralizers now operating on boiler feed 
and process waters are continuously producing 
effluents with total dissolved solids and silica residuals 
approaching zero, within the limits of accuracy 
of available testing methods. These include 2-bed, 
3-bed and 4-bed systems—compact mixed bed units 
manually controlled or automatically operated. 
Cochrane engineers and manufactures every type 
of ion exchange precipitation type water conditioning 
equipment—which assures you of unbiased 
recommendations for equipment best suited to your 
requirements. Its complete service provides single 
responsibility for engineering, fabrication and 
continued satisfactory operation. 
For information on Cochrane Demineralizers, write 
for Publication No. 5800 and reprints on demineralization 








Other Cochrane Processes 


HOT PROCESS SOFTENER 
Highly efficient precipitation at high temperatures 
reduces hardness, silica, alkalinity and totol dissolved 


solids. Publication No. 3000. 


HOT ZEOLITE SOFTENER 


Supplementing the Hot Process Softener, high 
temperature ion exchange resins completely remove 
residual hardness with substantial savings in soda ash 
and phosphate. Publication No. 4801 


SOLIDS CONTACT REACTOR 


Slurry blanket principle efficiently removes solids, 
turbidity, color, taste, silica, fluorides; reduces alkalinity 
and hardness from water for boiler feed industrial 
process and municipal purposes. Publication No, 5001-A. 





C1007 


COCHRANE CORPORATION 
3109 NO. 17TH ST., PHILA. 32, PA. 























a Send me a copy of Publication Nos. 5800, 3000, 4801, i 
Coc oe ce nde © 5001-A, Reprints of Technical Articles. (Circle publication 
i desired) t 
. 8&8 @rwVe 2a e ewer py ae iil 
3109 17th STREET, PHILADELPHIA 32, PA. >< pony —_—— : 
Representotives in 30 principal cities in U. §., Toronto, Conada; Mexico City, Mexico; Paris, | Address__ — —E j 
France; Hevena, Cuba; Coraces, Venexvela; Sen Juan, Puerto Rico; Honolulu, Howoii City oo Stote 
Petistown Metal Products Division —Custom built carbon steel and alloy products n 4 : 
Demineratizers + Hot Process Softeners + Het Zeolite Softeners + Deatkelizers + Reactors + D + * Conti Blow-Off «+ C-B Systems + Speciation 
1] 
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ally designed for the job 


BIGELOW-tpra 


K 7 


You'll find that versatility is an inherent quality 
in B-L's design for furnace walls and arches. 
Thermal problems—erosion hazards—de- 
sired end results—are factors that govern 

the final design. That's why you see so 
many B-L installations through industry. 

After all, they provide long, depend- 

able service at a low, low cost. 


More information? Write today. 


“REGISTERED TRADE MARK 


BIGELOW-LIPTAK /o:pozation 


AMD BIGELOW-LIFTAK EXPORT CORPORATION 
2550 WEST GRAND BOULEVARD, DETROIT 6, MICHIGAN 


UNIT-SUSPENDED WALLS AND ARCHES 
In Canada: WGELOW-ALIPTAK OF CANADA, t10., “7orents, Ontarde 


ATLANTA + BOSTON + BUFFALO + CHICAGO + CINCINNATI + CLEVELAND « DENVER + HOUSTON + KANSAS CITY, MO. + LOS ANGELES - MINNEAPOLIS - NEW TORK 
PITTSRURGH + PORTLAND, ORE. + ST. LOUIS + ST. PAUL + SALT LAME CITY + SAN FRANCISCO + SAULT STE. MARIE, MICH. + SEATTLE + TULSA + VANCOUVER, B.C. 
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Bia rei +? General View of Bremo Plant 
- we Virginia Electric and Power Co. 
Stone and Webster Engineering Corp. 
coal handling 


Consulting Engineers 


ee 


@ The illustration above shows both the original building 
and the new addition of this 60,000 KW plant. All equip- 
ment including the track hopper, duplex feeder, 1326’ of 
belt conveyors, the 70’ dust tight flight distributor in 
the new addition, and the 111’ distributing belt and 


belt driven tripper in the original building were detailed 


View of Dust Tight Flight Conveyor 
Distributing Coal to Bunkers (New Addition) 


and fabricated in our shops and installed by us to Stone 
and Webster’s specifications. For maximum efficiency and 
fixed unit responsibility, let the Bartlett-Snow coal 
handling engineers, work with you on your next job. 


asd 
aarcht 


DESIGNERS 


View of Belt and Belt Driven Tripper 
Distributing Coal to Bunkers (Old Building) 


“Builders of Equipment for People You Know” 





Why your 
Ljungstroms 
are so efficient 


—year 
after year 











Air Preheater Corporation Field Engineers aim to visit 
every Ljungstrom Air Preheater in this country at least 
once a year. Their main objective is to increase availability 
and assure you a maximum return on your investment. 


They are always available for consultation. 


This is just another reason why the Ljungstrom Air Preheater 
is the most economical heating surface on the modern boiler. 


THE AIR PREHEATER CORPORATION 


60 East 42nd Street 
New York 17, N. Y. 
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WE'VE BETTERED NATURE'S BEST 


< 
<< 


= ¥ we 


a pACON 
S/ 7 cont f 


HIGH HEAT 
\ - OUTPUT 
NO GRINDING / X / 
IN RETORT \ 


LD oeaco 


‘ COAL 


* Se» » 
IDEAL CLINKERING “% ial 
PROPERTIES oop so Me Oe 


aA 
DUST PROOFED 


EASTERN GAS AND FUEL ASSOCIATES 


PITTSBURGH «¢ BOSTON « CLEVELAND ¢ DETROIT « NEW YORK 
NORFOLK ¢ PHILADELPHIA ¢ SYRACUSE 


For New England: New England Coal & Coke Co. 
For Export: Castner, Curran & Bullitt Ine. 








VULCAN 


Dual-Wotor 
K, EP slag and sintered dust from up- 
Wall eslaggers setting heat-transfer capacity and superheat 
or reheat control. Stop their build-up 


guickly and effectively—with the high-power 


With ‘direct-acting valve mass blowing and fzst action of Vulcan 
Clean BETTER and FASTER Wall Deslaggers 


Thanks to dual-motor drive—electric or 


air, electric shown-—-a Vulcan Deslagger 
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extends into the bo r, cleans and retracts 


from the high-temperature zone—all in 76 
seconds. The cyck be repeated often, 
if needed to control deposits. 

Steam, air or water—or any combination 
of them—may be used as the blowing 
medium without change in equipment. The 


blowing or cleaning arc can be any angle 
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up to a full 360 degrees 
The story is told in detail by new Bulletin 


1016. Write for it 


COPES -VULCAN DIVISION 


CONTINENTAL FOUNDRY & MACHINE COMPANY 


ERIE 4, PENNSYLVANIA 





Single Valve Saving *150 Yearly 


...on severe ash blower service, } 


for example... 












The Installation 


At City Light & Power Company, Wash- 
ington, Indiana —with Crane bronze an- 
gle valve in 2-inch steam line to boiler 
ash blower manifold. Working pressure: 










300 psi, 525 degrees F. 













SUITABILITY: 
Perfect match for needs 


FEATURES: 
Crane Plug Type Disc 


MAINTENANCE COST: 
One stem replaced in 3 years 


SERVICE LIFE: 
Already 12x former valves 


OPERATING RESULTS: 
Over $400 saved to date 


AVAILABILITY: 


The Valve 


Crane plug-type disc and seat design 
make a most effective seating com- 
bination for tough steam service. 
Highly resistant to damage by foreign 
matter, wire-drawing, erosion, cutting, 
galling, etc. The wide tapered disc al- 
lows fine, accurate throttling. These 
rugged bronze valves come in globe 
and angle patterns; see your Crane 
Catalog or Crane Representative. 





Valve Service Ratings 






Crane catalog item—No. 384P 





























The Case History 


Valves formerly had to be replaced every 8 to 12 weeks, 
their cost alone exceeding $150 yearly. It’s a tough spot 
even for a good valve. 

The valve’s location in the steam line is below the 
boiler water level. Each operating cycle exposes it to a 
long leg of condensate, with an abrupt change to hot 
steam direct from the boiler header. On closure, the 
valve is again subject to cooling, and that’s the cycle 
about 8 times daily. 

Under those conditions, this Crane No. 384P Bronze 
Plug Type Disc Angle Valve put a stop to former replace- 
ment cost, saving more than $400 in 3 years since in- 
stalled. Still the valve remains tight, dependable, and 
fully fit for service. That’s the result of choosing the right 
|) valve —the choice assured by Crane quality and the com- 
pleteness of the Crane line. 























VALVES - 


18 


THE BETTER QUALITY...BIGGER VALUE LINE...IN BRASS, STEEL, IRON 


CRANE VALVES 4 ‘ax 


CRANE CO., General Offices: 836 S. Michigan Ave., Chicago 5, Illinois 
Branches and Wholesalers Serving All Industrial Areas 
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Stops Scale in Seawater Evaporators 


HAGEVAP LP* has been in continuous use in the large modern 


distillation plant on 


the S.S. United States, maintaining scale-free 


evaporators and assuring production of the highest quality fresh 
water, throughout her two years as queen of the North Atlantic pas- 


senger service. 

These results on the S.S. United 
States confirm similar experience by 
United States Lines on the S.S. 
America, where HAGEVAP LP was 
introduced in the spring of 1949. In 
the intervening five years, the four 
multiple-effect salt-water evapora- 
tors on this liner have required 
almost no chemical or mechanical 
cleaning, while continuously and 
currently producing at better than 
rated capacity. 

The two new luxury 
liners of American Export Lines, the 
S.S. Independence and S.S. Con- 
stitution, entered the Mediterranean 
service in 1950 with HAGEVAP 
LP specified initially as the evapora- 
tor feed treatment. After four years’ 
service, the huge seawater evapora- 
tors on these vessels are still free 


passenger 


of scale deposits. 

HAGEVAP LP feed treatment de- 
veloped by Hall Laboratories and 
applied in the marine field by Bull 
and Roberts, Inc., is now the ac- 
cepted standard for vacuum-type, 
single or multiple-effect seawater 
evaporators, and in most cases is 
specified by the owners or builders 
on new construction of passenger, 
cargo or tank vessels. In recent years, 
completely automatic feed treating 


HALL LABORATORIES, INC 
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equipment has been perfected, com- 
pleting the full development of what 


amounts to push-button control of 


the problem of scale accumulations 
in seawater evaporators. 


Wall Wrecker Whipped 

Three times in two years an east- 
ern Pennsylvania hospital had to 
tear out a wall in a new domitory 
building to replace corroded con- 
densate return lines. Leaking lines 
had also stained ceilings and brick- 
work in other parts of the building, 
and the replacement of traps and 
unit heater coils was a constant 
expense. 

Hall field engineer R. B. Carey 
recommended treatment of the sys- 
tem with a few ppm of Hagafilm,* 
which forms a thin film on the metal 
condensate lines. 

In the three years since Hagafilm 
treatment was instituted, there has 
been no further failure of the con- 
densate return system in any part 
of the building. Maintenance and 
replacement of traps and heater coils 
has ceased to be a problem. 


*Registered Trademark 


Number 5_ 





Hall Engineer to be 
' 
Guest Speaker 

R. K. Scott, head of the Identifi- 
cation Group at Hall Laboratories, 
will be a guest speaker at the X-Ray 
Diffraction School of the General 
Electric Company to be held in 
Milwaukee from September 27 to 
October 1. Subjects to be discussed 
will include the application of X-ray 
diffraction and fluorescence to chem- 
istry, metallurgy, ceramics and other 
fields. 

Mr. Scott will describe the work 
done by his group at Hall Labora- 
tories, where X-ray diffraction is 
one of the means used to tell what 
substances are present in all sorts of 
samples of solid material. More than 
a hundred different constituents have 
been identified in deposits from 
boilers and other equipment in sys- 
tems using water for all sorts of 
industrial operations. 


Pamphlets Available 


A series of pamphlets and book- 
lets pointing out the practical im 
portance of various phases of water 
conditioning has been published by 
Hall Laboratories. 

Four of the pamphlets are now 
available on request. 

1. What is Hall Laboratories? 

2. Sources of Water 

3. Boiler Water 

4. Laying-up Equipment 


Industrial WaterProblems 
Require Special Handling 


There are no “stock answers’’ to 
industrial water problems. For in- 
formation, write, wire or call Hall 
Laboratories, Inc., Hagan Building, 
Pittsburgh 30, Pa. 


Water is your industry's most im- 


portant raw material. Use it wisely. 
‘ 


CONSULTANTS ON PROCUREMENT, TREATMENT, USE AND DISPOSAL OF INDUSTRIAL WATER 
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275,000 kw 


The turbine-generator will be a single-shaft unit 
rated at 275,000 kw—the largest ever ordered. 
Throttle pressure—5000 psi. Steam temperature — 
1200 F. (initial operation at 1150 F.) 


FOR THE 
ANYWHERE 


at the new power station to be built by 
PHILADELPHIA ELECTRIC COMPANY 


k>0 — 
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6000 psi > 
1200 F 


The boiler, to be built by Combustion, will 
be a C-E Sulzer Monotube Steam Generator of 
the “once-through” type, designed for a pres- 
sure of 6000 psi. Steam temperature — 1200 F. 





8400 Btu/kwhr 


Expected heat rate for the new station at 5000 psi 
throttle pressure and steam temperature of 1150 F 
is 8400 Btu per kwhr. 





Combustion Engineering, whose equipment has been identified with many 
history-making power stations of the past, is especially proud of its selec- 
tion to design and build the boiler for the new station of Philadelphia 
Electric Company — a station that represents the most advanced power 
practice to date. 


COMBUSTION ENGINEERING 


Combustion Engineering Building 


200 Madison Avenue, New York 16, H. Y. 
6-784 


BOILERS, FUEL BURNING & RELATED EQUIPMENT; PULVERIZERS, AIR SEPARATORS AND FLASH DRYING SYSTEMS; PRESSURE VESSELS; AUTOMATIC WATER HEATERS; SOIL PIPE 
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Now watch combustion conditions 
every minute of the day 





... with RCA 
Industrial TV 













With RCA's new water-cooled win- 
dow—you maintain continuous ob 






servation of flame conditions and ig 






nition—at the control panel—24 hours 





a day. High-detail picture eliminates 






the need for periodic observation of 






furnace and checking burner operation 







Water-cooled window can be in 
stalled at top of furnace to observe 







tangential firing—in side of furnace 






to observe direct firing. High-capacity 






blower and pump unit can serve two 






windows 



















H ERE’S THE ANSWER to continuous, low-maintenance, 
fail-safe observation of furnace conditions . . . high-detail 
RCA Industrial TV (ITV-5A) and the new RCA water- 


cooled window. 





By using a high-efficiency circulating system, RCA 
has reduced lens temperatures at the camera below 
120° F —for stable, dependable camera operation. 

The RCA Industrial TV water-cooled window is a 
reliable tool for use by your operators for continuous 
remote observation of combustion conditions. RCA 
now offers this new revolutionary equipment as a com- 
plete, engineered package to power plants—plus instal- 
lation and maintenance service. 

FOR INFORMATION on RCA Industrial TV (Type 
ITV-5A), write Radio Corporation of America, Dept. 
J-187, Building 15-1, Camden, New Jersey 





INDUSTRIAL PRODUCTS 
RADIO CORPORATION of AMERICA 
ENGINEERING PRODUCTS DIVISION CAMDEN, N. J. 


in Conede: RCA VICTOR Company Limited, Montree! 
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when critical piping is the order! 





‘ 


t 


=| 


View of inside of pipe, showing root bead. Note the highly uniform, crack-free surface obtained through use of K-Weld method. 


With today’s operating conditions already approaching 
the limits of available power piping materials, the neces- 
sity for expert fabricating techniques cannot be over- 
stressed. And it is here that the K-Weld* process, 
Kellogg's unique welding method, has already played 
an important part 

kor example K-W eld was used throughout both in 
the shop and in the field—for the welding of austenitic 
stainless steam piping for service at 1100 F and 2350 
mig on two 145,000 Kw units in Kearny Station of 
Public Service Electric and Gas Co. of New Jersey. 
It is also being employed in the critical piping for a 
similar unit at the Company's Burlington Station. 

Main adv intage ol this new welding process lies in 
the fact that it assures complete penetration without back- 
ing rings. Their elimination precludes the possibility of 
crack propagation at the weld root which would produce 
ultimate failure as a result of severe operating conditions, 

An additional advantage is the elimination of the 
possibility of the backing ring breaking off and damag- 


ing equipment. Furthermore the lack of a ring materi- 
ally reduces turbulence in pipes 

Lhe K-W eld proe (SA deve loped m Ke llogg’s W eld- 
ing and Welding Practices Group—entails the use of 
inert-gas are welding of the first pass with inert-gas 
under controlled pressure on the inside of the piping. It 
permits an average welder qualified for inert-gas are 
welding to obtain excellent results either in the field on 
in the shop. The K-Weld technique may be used on all 
power iping materials, 

Panlamonell development work leading to advances 
in the art of fabrication is an important part of Kel- 
logg’s basic stock in trade. Many power station de- 
signers and utility companies also say it’s one basic 
reason why they time and again specify Kellogg when 
critical power piping is the order. 


New Power Piping Booklet Published... Send for descriptive 
literature about Kellogg's extensive facilities for assur- 
ing the highest quality workmanship. A section of the 
booklet is devoted to detailed coverage of the K-Weld 


proc eae, 


OTHER FABRICATED PRODUCTS include: Pressure Vessels Vacuum 


Vessels .. . Fractionating Columas.. . Drums and Shells 
Bends and Headers 


i 


Heat Exchangers Process Piping 


Forged and Welded Fittings 


FABRICATED PRODUCTS DIVISION 


Di Elertriclt? 
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Niagara Mohawk expands 





o> at 


. 
» 
> Wi 
am i' 
Installed at Dunkirk Station are American 


Installed at Niagara Mohawk's Oswego Blower secondary air fans with inlet vane contro! 
Station are two American Blower In Rated « spacity, 112,000 cfm, 12” wg, L190 rpm 
duced Dratt kan rated 181,000 cim 
@ S1IO°r @ 14.0" SP @ 1150 rpm @ 


15 BHP. Fach is driven through an 
Ameriwan Blower Gyrol Fluid Drive 


Serving home and industry: AMERICAN-STANDARD « AMERICAN BLOWER e CHURCH SEATS & WALL 
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capacity to 2,682,000 kw 


Niagara Mohawk Power Corporation is one of the 
world’s largest private producers of electrical power. 


LA 274° - B/, 5) With 84 hydro-electric and seven steam-electric sta- 
Ame } LC ai OWer tions, Niagara Mohawk serves a 22,000 square-mile 


) y territory in New York State, and supplies electricity 
k epor “1S on to 3,100,000 people. 
Dy “2 , 2 Io keep pace with the growing power needs of its 
Progress in Power cep pace with the graming 99m 


customers, Niagara Mohawk has spent a total of nearly 
$350,000,000 for new and expanded facilities since the 
war. During 1953 and early 1954, approximately 300,- 
000 kw of generating power were added, bringing the 
system's total rated capacity to a mighty 2,682,000 kw, 


American Blower has played an important role in 
this expansion program. It has supplied many of 
Niagara Mohawk’'s Stations with Mechanical Dratt 
Fans and Grol Fluid Drives for boiler feed pump 
and fan control, Recognized for its dependability and 
economy of operation, American Blower equipment 
including Dust Collectors, Fly Ash Precipitators and 
Heavy Duty Steam Coils, is used extensively in power 





plants throughout the country, 


If you are planning to expand or modernize your fa 
cilities, get in touch with your nearest American Blowe1 
Branch Ofhce, or write us direct. We will be pleased 
to work with you on your air-handling problems. 





AMERICAN BLOWER CORPORATION, DETROIT 32, MICHIGAN 


American Blower Gyrol Fluid Drives control the speed of 
Boiler Feed Pumps at Dunkirk Steam Station, Rated capacity CANADIAN SIROCCO COMPANY, LTD., WINDSOR, CANADA 
of each Fluid Drive is 1,250 hp at 3,500 rpm. Niagara Mohawk 
also uses Gyrol Fluid Drives for fan control. 


Division of American Radiator & Standard Sanitary Corporation 


BLOWER 














Charles R. Huntley Steam Station 
on the Niagara River near Buflalo 
N.Y., is one of the country's largest 
generating plants 


pu: 


o ~s89 


Phage 


TILE e DETROIT CONTROLS « KEWANEE BOILERS « ROSS EXCHANGERS « SUNBEAM AIR CONDITIONERS 
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Sure J-M Service Sheet /° 
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on hot oil lines, too? 
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Your J-M Packings Distributor can tell you 
why this quality sheet packing has maintained 
such an excellent reputation for over 35 years 


Where it's used: Every industrial plant 
can use J-M Service Sheet Packing to 
advantage. It's the favorite packing 
of thousands of plant engineers and 
maintenance men. Both versatile and 
dependable, Service Sheet makes a 
tight, long-lasting seal against super- 
heated steam, air, gas, water, hot oil 
and ammonia, as well as many acids 
and chemicals, 

What its advantages ore: |-M Service 
Sheet is a quality packing, made of 
selected long-fibre asbestos bonded 
with heat-resisting compounds. It is 
graphited on one side to permit break- 


ing a joint without destroy- 
ing the gasket. The un- 
graphited side is ruled into one-inch 
squares to speed cutting and reduce 
waste. And .. . you can order it in 
large economical quantities because 


J-M Service Sheet will not dry out in 


stock! 

How it is furnished: Service Sheet is sup- 
plied in sheets 54” x 63", 36" x 126", 
36" x 63", and 54” x 126” sheets in 
thicknesses of 1/64" to 4" and 108" x 
126” sheets in thicknesses of 1/32" to 
y,". It is also furnished as cut gaskets 
in standard and special shapes. See 


the J-M catalog for further details. 
Your J-M Packings Distributor carries 


complete stocks of J-M Service Sheet 
and other quality Johns- Manville 
Packings. He can help you choose the 
right packing for your application. 
Write him for complete information 
and copy of folder PK-19A, “Thou- 
sands of Plants Rate It Tops.” Or 
address Johns-Manville, Box 60, New 
York 16, N. Y. In Canada, 199 Bay 
Street, Toronto 1, Ontario. 


Johns-Manville PACKINGS & GASKETS 
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Whatever your fuel needs, 
we have a coal that is 














@ In fact, you can write your own ticket—for 
the vast Bituminous fields served by the Balti- 
more & Ohio contain excellent coals in wide 
variety. For centuries to come, these coals will 
be available—a dependable source of low-cost 
heat and energy. 


Modern mechanization at the mines as- 
sures low costs as well as uniform size and 
quality. The location of the fields—close to 
industry’s front door—contributes to low 
transportation expense. Storage is economical 
because costly facilities are not required. And 
with the help of new combustion methods and 
equipment, Bituminous offers its users an in- 
creased burning potential, 








ASK OUR MAN! He can give you worth- 
while advice as to supply sources and burning 


methods for the particular coal you need, The 
efficiency, economy, and cleanliness of B&O 
Bituminous today will be a revelation! 
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Constantly doing things —better ! 
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ARE CLOGGED LINES LIKE THESE 
CUTTING YOUR WATER SUPPLY? 


Over 1'4 Miles of Buried Water Line 
Chemically Cleaned IN PLACE by Dowell Service 


You don’t have to dig up water lines in order to clean them! 
Take the case of a major railroad that had over 8600 feet 
of buried water lines, ranging from 2 to 12 inches in diam- 
eter. The capacity of these lines had been greatly reduced 
by scale deposits Dowell Service used liquid solvents to 
‘ lean all the linn i place during a period of only Six days 


with a minimum interruption in service, 


Dowell Service offers fast 
kinds 


And, whether these lines are underground 


effective chemical cleaning of 


pipelines of all water lines, disposal lines and 
product lines 
or above, indoors or out, no digging or dismantling is 
necessary Dowell solvents are designed to dissolve the 
accumulated deposits, and are introduced through regular 
connections. Because they are liquid, Dowell solvents 


reach wherever steam or water can flow, cleaning places 


inaccessible by other methods—angles, curves, valves, 
complicated surfaces and hook-ups. Experienced Dowell 
engineers do the job using Dowell-designed truck-mounted 


pumps, mixers and control equipment. 


Many other types of equipment can also be cleaned 


chemically by Dowell. If you have boilers, condensers, 
evaporators, bubble towers, water wells or other operating 
equipment where deposits are reducing capacity, let Dowell 


Service save you time and money in maintenance cleaning! 


FIND OUT ABOUT CHEMICAL CLEANING! There are 
many places in your plant where Dowell Service can clean 
equipment faster and better than out-dated mechanical 
methods. Cali your nearest Dowell office for a fact-filled 
book. Or write direct to Tulsa, Dept. J-25. 


DOWELL SERVICE 


Over 100 Offices to Serve You with Chemical Cleaning for: 


DOWELL 


Boilers * Condensers * Heat Exchangers © Cooling Systems 
Pipe Lines * Piping Systems © Gas Washers © Process Towers 


Process Equipment ¢ Evaporators ¢ Filter Beds ¢ 


Chemical Services for Oil, Gas and Water Wells 


DOWELL INCORPORATED 
Tulsa 1, Oklahoma 


Tanks 


A Service Subsidiary of 
THE DOW CHEMICAL COMPANY 


—— —4 


October 1954—-C OM BUSTION 





HERE'S A i pay TO PROTECT WATER WALL TUBES ins 


7 } are 
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Here's a cure for two of the troubles that beset operators of 
stoker-fired water wall boilers. 
E. Keeler Company, boiler manufacturer, has used CARBOFRAX“ 
silicon carbide blocks, molded to fit snugly around the tubes wher« 
they connect to the headers. Since slag does not fuse to this hard 
smooth material, these blocks prevent clinker build-up, protecting 
both the tubes and back-up lining. 
The hot face of the CARBOFRAX blocks actually helps combus Cutaway view of 500 H.P. 


steam generator built 
by E. Keeler Co., 
variable ratings. And abrasion by sharp coal particles makes so Williamsport, Pa., 
little impression that, after a test run of three years, the blocks were chows lesation of water 

. pe wall armor made from 
described by Keeler engineers as “showing no apparent wear on CARBOFRAX biocks (right 


the furnace surface. We believe they will last almost indefinitely.” 


tion. Ignition is maintained when the boiler is running at low and 


You'll find the answers to many problems of this sort in 
our free booklet, “Super Refractories for Boiler Furnaces.” 
Address Dept. E-104, Refractories Div., The Carborundum 


Co., Perth Amboy, N. J. 


CARBORUNDUM 


Registered Trade Mork 


COMBUSTION—October 1954 





Let’s look beyont 


FIRST 


The low bid on a combustion control and instrumentation 
system does not always turn out to be the most economical. 


Among the factors that merit serious considera- 
tion in evaluating the overall economics of a 
system are the long term costs of unit replace 
ment, maintenance and fuel 

Hagan Controls and Instruments are sturdily 
built and designed for continuous, trouble-free 


operation. As a result, Hagan systems normally 


outlast the boilers on which they are installe 4 


and maintenance Costs are kept at a consistent- 


ly low level 
Fuel costs are by far the largest single item to 


consider. A 100,000 lb/hr boiler will normally 


consume about $8.000.000 worth of fuel during 


the life of the boiler. If the combustion contré 


HAGAN 
HALL 
BUROMIN 
CALGON 
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COSTS! 


system wastes as litt is | of the fuel, the loss 
lounts to §$8O0,00l vhich might be two or 
three times the total t of the system 


The design and tion of all compo- 


nents of Hagan A 


lus ty, accuracy and ease of 


Combustion Control 


stems stress 
operation. Hagan R Balance Instruments 
rovide the accurate rds which enable oper 
itors to Maintain top efficiencies. Truly,a Hagan 


ystem is an investment in long term economy. 


happy 


entation problems 


Hagan engineers wv ‘ to discuss 


' 


f ( ontrol and inst 


HAGAN CORPORATION 
HAGAN BUILDING + PITTSBURGH 30, PENNA. 


Boiler Combustion Control Systems « Ring Balance 
Flow and Pressure Instruments ¢ Metallurgical 
Furnace Control Systems « Control Systems for 
Automotive and Aeronautical Testing Facilities 
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replacement 
maintenance 
fuel 


Automatic 
Combustion Controls 


Ring Balance Instruments 








“Yes, I agree... 
we should stick to coal,’ 
said the President. 








PLANT ENGINEER: “On the basis of deliv- PURCHASING AGENT: “Coal is the one fuel SUPERINTENDENT: “Since we put in 
ered BTU's any other fuel would cost you can store in large quantities safely the new stoker and automatic ash 
us considerably more than coal.” and economically. It always gives mea removal we haven't had a bit of 
comfortable feeling to know there is at trouble with dust or smoke; and 
least a month’s supply here in the bins.” our boiler room labor cost is down 

to practically nothing.” 


t . 
au Promptly 





SALES MANAGER: “One of our talking 
points is the uniform finish which 
comes from an even oven temperature 
I hate to think what might happen if we presipent: “There being no dis 
changed to an on-again-off-again heat.” senting vote, we will stick to coal.” 





Chesapeake and Ohio Railway 


World's Largest Carrier of Bituminous Coal 
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Permutit installs world’s 
largest double-unit 
Deaerating Heater | [: 


i 
; 
’ 


‘| HE first of these two units was in- 
stalled in 1939. Why did this famous 
oil refinery again specify Permutit when 
they expanded in 1952? 
Because the first unit gave 13 years of 
better-than-guaranteed performance .. . 
often at 115% of rated capacity. Seven- 
teen field performance tests showed oxy- 
gen reduced to 9.0 ml/I1., free CO, to zero! 
These Permutit twins now heat and 
deaerate makeup at the rate of 3,000,000 
lb./hr.! By completely removing oxygen 
and free CO,, they prevent corrosion .. . 
help avoid costly shutdowns and replace- 
ments of tubes, piping, purcps, valves. 
For data to help you select your next 
deaerating heater, write for Bulletin No. F y Be 
2357. The Permutit Company, Dept. é | ; - 
C-10, 330 West 42nd St., New York 36, - 
N. Y., or Permutit Company of Canada, . - a * 
Ltd., 6975 Jeanne Mance St., Montreal. 






WATER CONDITIONING HEADQUARTERS FOR 
OVER 40 YEARS 4 
/ 
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STOCK EQUIPMENT COMPANY 
specializes in the design and manu- 
facture of Bunker to Pulverizer and 
Bunker to Stoker Installations of the 
highest quality. Each job is carefully 
studied to provide an arrangement that 
will offer long life, reliable coal flow, 
and accurate weights of coal burned. 
Where stokers are involved, the ar- 
rangements also will prevent coal 


segregation. 


Each S-E-Co. Job actually amounts to 
a custom built installation, using 
standard, jig-built components. These 
standard items include the S-E-Co. 
Coal Valve, Automatic Under-Bunker 
Conveyor, Paddle Type and Turn 


Counting Type Coal Alarms, Automat- 
ic Coal Scale and the S-E-Co. CONICAL 


Non-Segregating Coal! Distributor. 











LL) 




































































THERE ARE SIX GOOD REASONS WHY 
YOUR LAYOUT SHOULD INCLUDE A 
S-E-CO. AUTOMATIC UNDER-BUNKER CONVEYOR 


1. For automatic, dust-tight delivering and 
weighing of coal to any boiler from any bunker 
outlet. 


2. Coal that would otherwise be dead between 


boilers is made available to any boiler. 


3. Coal in bunker in front of boilers not on line 


is made available to boilers that are operating. 


4. In providing means to move coal from any 
bunker outlet, the conveyor helps prevent bunker 
fires. Also helps prevent the coal from lying so 


long that it becomes set 


5. If coal in bunker catches fire, the conveyor can 
deliver it to all boilers in operation or discharge it 


from building through emergency outlet. 


6. The S-E-Co. Under-Bunker Conveyor is of the 
highest quality proven by many installations 


which have operated for many years. 


In the design of new plants, the above points allow 
the use of a more efficient bunker which can lower 
the overall building height without sacrificing any 


amount of coal available to the boilers. 


In the modernization and expansion of existing 
plants, the Under-Bunker Conveyor provides a 
feasible means of using existing long, shallow 
bunkers to reliably feed new boilers which have 


replaced a number of much smaller boiler units, 


For help with your layout, contact a local represent- 


ative or write direct to: 


STOCK EQUIPMENT COMPANY ¢ CLEVELAND 15, OHIO 








“FLEXITALLIC—DO 


Four words... but every time 
they appear on an order, Flexi- 
tallic salutes an engineer who 
has joined the crusade for one 
standard of quality in gasket 
construction, 


Flexitallic Spiral-Wound identi- 
fies the original spiral-wound 
gasket——the standard of quality 
in high-pressure, high-temmpera- 
ture seal for more than 40 years. 


Spiral-wound is the proper 
designation of a gasket that com- 
presses like a spring to make an 
effective seal, compensates for 
unpredictable joint stresses, and 
then rebounds when the bolt load 
is relaxed, 


Flexitallic Gaskets are exclusively 
spiral-wouhd, the uniquely resil- 
fiction pioneered by the 

irl9la 
flic Gasket is engi- 
eer Specific conditions 
and physical shock, 


NOT SUE 


j 
j 


corrosion, vibration, weaving and 
unpredictable joint stresses. 
Spirally-wound V-crimped plies 
of required metal] with alternating 
plies of proper filler results in a 
resilient gasket having character- 
istics of a calibrated spring. 


Flexitallic Gaskets are at highest 
efficiency when bolted up cold at 
a predetermined load. For all 
pressure/temperature ranges 
from vacuum to 10,000 Ibs., from 
extreme sub-zero to 2000° F. For 
all standard joint assemblies. In 
four thicknesses for special re- 
quirements: .125”, .175", .250", 
.285”. In diameters to 84” O. D. 


FLEXITALLIC GASKET CO. 
8th & Bailey Sts., Camden 2, N. J. 


Representatives in principal cities 
Ht , 
® 


SPIRAL-WOUND GASKETS 


FLANGES, PRESSURE VESSELS AND PROCESS EQUIPMENT 


*Not all spiral -w« 


stam inite 
for Piesitallic 


Blue 


und gaskets are Flexitallix 
the metal spiral 


Look for th« 


” every genuine Fliexitallic Gasket 
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Contrasts in Engineering Education 


\ part of the it American tradition in education 


is that it provides opp 


gre 

tunities for individuals to make the 

most of their own potentialities There has been 

the 
of highly organized central 
On the contrary 

| } 


administered and 


no 
counterpart to rather common European practice 
igencies to make educational 
policy educational policy has been 
by 


This is true both 


basically oriented local agencies 


responsive to community demands 


it the public school level and in institutions of higher 


learning. Of course, there are many coordinating agen 


cies which establish standards, but there is no single 


body which has a dominant voice in setting educational 
policy 
At the 


month, 


ASME Fall Me 
Dr. M. H. Try 


Personnel of the 


Milwaukee last 
director of the Office of 
National Research Council, 
aims which characterize 
the United States. One of 
be seen by analyzing motiva 
pointed out that our highly trained 
ibout 


eting held in 
tten 
screntifc 
contrasting 


drew a picture of 


education in Russia and in 
the sharpest divisions ma 
tion, for Dr. Trytten 


personnel have com ilmost 


as a by product ol 


individual motivation to improve personal status. 
Nationa! interest has had little to do directly with this 
whereas in the 


Irom 


interest has been 
the that 
necessary to the growth of 
the by 


ystem dominated by national 


motivation, Russia 


consciously national, arising realization 
training are 


Indi 
product of an educational! 


education and 


Soviet power idual benefits have been 
interests 
In looking it the long 


in the 


run picture of scientific and en 
United States, it is necessary 

these distinctly different 
Dr. Trytten quoted the 
education from the Soviet 


gineering manpower 
to understand and appreciate 


philosophies of education 
following purpose of higher 
encyclopedia 

lo highly 
gineering personnel with well-rounded education, cul 
oted to the motherland 


Lenin-Stalin, capable of completely 


prepare qualified politically trained en 


tured, wholeheartedly de and 
to the 
mastering 


course ol 


ind using the newest accomplishments of 
idvanced science ind 


tit 


technology and of merging scien 


theory with the practical work of building a Com 
munist society 

Such a philosophy 1 
t, local control, and broad general 


Id War technology 


repugnant to our concepts ol 
individual developmer 
education But in the ( has be 
ic planning, and technically trained 


the 


come a part ot strateg 


manpower is one of most important ingredients 


Che American way to meet this challenge is to gaina wider 
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understanding of the ways in which Russia is educating 
professional personnel without abandoning our principles 
We must, as Dr. Tryt 
ten emphasized, improve science teaching at the high 


of liberal and broad education 


school level: expand the training o!f scientists and en 
gineers; and adopt a consistent policy for the preserva 
tion of professional manpower 


Push Button Panacea 


Mutual 
public attention to 


the Factory Association's 
Engineering called the 
potentially hazardous situation arising out of the wide 
Phe 


danger as they saw it arose from the complicated protec 


Some time back 


Division 
spread desire for fully automatic packaged boilers 
tion systems installed on these units. Accordingly they 
drafted 
fired designs 

At the recent fall meeting of the ASME in Milwaukee 
this problem of intricate controls was the subject of an 


a set of recommendations for both oil and gas 


open discussion following a series of papers on automatic 
packaged boilers in attendance who 
felt the idea of fully automatic operation had been cat 
ried lar 
horrible examples’ 


There were many 
too As could be expected there were several 
cited 

Some of these examples brought to mind the abuses of 
the days when safety valves were lever operated. There 
were frequent instances, then, where the lever arms were 
either weighted down or tied down because the operator 
was annoyed by the safety valve’s popping off when he 
felt it shouldn't 
ing still prevails in some plants 


Apparently the same manner of think 
Elaborate controls 
are either strapped down or deliberately short-circuited 
according to some discussors 

But to our way of thinking the problem goes deeper 
than the dangers deliberate abuses present. The func 
tions of the controls on any automatic unit run the gamut 
from the straightforward tasks of the low and high level 
water alarms to the rather intricate role of sequential or 
rhe upkeep and 


general maintenance of such equipment requires a broad 


programming combustion safeguards 


range of skills and a high degree of understanding of the 
Bluntly require 
way beyond the ability of the personnel in 
the telling 


underlying functions stated, these 


ments go 
many smaller plants. Therein lies most 
danger 

Perhaps here is an area where our national mania for 
push could well stand a detached 


study by a competent engineering group. Out of such a 


button operation 


study could come a set of recommendations on the extent 
and complexity of controls suitable for packaged boilers 





Corrosion Control in Industrial and 
Steam Power Plants 


The entire range of possible corrosion problems in a 


power plant is discussed with solutions suggested. In 


addition the 


various suggested preventive equipment 


By RALPH M. LEMEN 
The Permutit Company 


receive an analysis of applicability as well as limitations. 


ESTRUCTION of metals by 


engineering problem common to all 


corrosion presents a 


very eTIOUS 


industrial and steam power plants. In general, 


corrosion 1s caused by oxygen, carbon dioxide and low 
s most serious in the following 
feed 


wet stages 


pH and frequently become 


locations a) boilers and economiuzers, () boiler 


water circuits, (c) condensate return lines, (d 


of turbines: corrosion-erosion, and (e) heat exchange 


suriaces of cooling water systems 


Botler Ind /-conomtize? 


internal surfaces of boilers and 


The 


economuzers can usually be 


corrosion = ofl 
ittributed to dissolved oxygen 
in the feedwater, although there are other causes which 
difficult to establish In 
boiler alkalinity is 


And in 


dissolved in the 


ire frequently most iSeS, 


providing the proper water main 


tained, carbon dioxide is not a factor order 


for oxygen to be corrosive, it must be 


water Therefore since dissolved gases are released to 


the steam at the inlet to the boiler drum, where the feed 
mcreases 


water temperature substantially, the problem 


of corrosion inside a boiler is generally not too serious 
However, if the velocity of water circulation through the 
downcomer tubes is high, the oxygen may not escape and 
instead be carried along in solution until the boiling tem 
is reached to cause below the 
it the 


form of corrosion sometimes found within a 


perature some corrosion 


water line and tube entrances 


Another 
bottler is the inter-crystalline 


phenomenon known as 


cracking or caustic embrittlement, Fig. | 
of attach 


tions of caustiu 


his type 


occurs usually where there are high concentra 


soda \t high evaporation rates, where 
the steam formation ts too rapid for replacement by cir 
culation, a tube may become dry and all salts precipitate 
With 
salts redissolve in the 


hick 


soda 


however, the 
water \t the 
the salts do not 
highly 


out of solution decreased loads, 


boiler so-called 


out redissolve, caustic 


mots 


becomes concentrated and may cause 


inter-crvstalline ilong the grain boundaries of 


embrittlement 


cracking 


the metal ( aust used to be more 
pronounced in the days when boilers contained riveted 
Welded seams 


of corrosion 


seams have greatly reduced this type 


Che tendency toward corrosion from caustic embrittle 
maintaiming certain sulfate 
ASME, although 


favor 


ment may be lessened by 


carbonate ratios as suggested by the 


relatively recent work and experience generally 


the more commonly accepted practice of maintaining 


certain ratios of sodium nitrate to sodium hydroxide 


\nother 
ilkalinity 


preventive measure 1s to maintain zero caustic 


ind to feed enough tri-sodium phosphate to 


38 


react with all of the calcium in the water plus an excess 
Whether 


characteristics can 


for maintaining the proper pH in the boilers 
has embrittlement 
an embrittlement detector which has 


a boiler water 
be determined by 
been developed by the Bureau of Mines 

Che heat 


which the feedwater passes before entering the boiler 


economizer, a type of exchanger through 
drum to have its temperature increased by taking heat 
to the stack, 


High pressure 


from the hot combustion gases passing 


is sometimes subject to corrosion attack 


economizers necessarily have steel tubes, and, unless 


oxygen and free carbon dioxide are completely removed 
from the feedwater, corrosion will occur in these tubes 
is the te mperature ol the water increases 

carbon dioxide from the 


Removal of oxygen and free 


through deaeration 
Many 


with 


boiler feedwater good mechanical 


prevents corrosion in boilers and economizers 
follow the 


deaeration by 


plants also mechanical deaeration 


feeding itl scavenger, 


to the 


chemical oxvgen 


such as sodium sulfite, boiler water in order to 


remove the last traces of oxvgen 


Bowler Feedwater Circutt 


Corrosion of feedwater lines, pumps and valves pre 


sents a major problem because oxygen and free carbon 


Fig. |—Caustic embrittlement, one form of corrosion in 
boilers, such as pictured in above photomicrograph has 
come under control by proper water treatment 
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Fig. 2. Sampling technique, above, designed to obtain true 
samples from wet stages of turbine showed treatment re- 
sults of Fig. 3, right 


dioxide are present and the feedwater obtained from 


tage heaters is at a high temperature In a system with 


i high per cent of makeup, the cold makeup may be 


saturated with oxygen and as its temperature increases 


the oxygen's corrosive action greatly accelerates. If 


ikeup are mixed before deaera 
the 
will 


and 1] 
circuit, the 


return condensate 
the 
makeup water is increased 


tion in feedwater temperature ol 


ind the feedwater line 


corrode. In a feedwater system with a high percentage 
of returned 


water or 


evaporated makeup 
pH of 


corrosion quite active in 


condensate or where 


other very pure feedwater is used, the 


the water may be low, and 


the presence of even a very small amount of oxygen 


Che low pH causes iron to go into solution as ferrous 
this 


until sufficient 


hydroxide and iction continues throughout the 


dis 
\ny 


ion to 


ferrous hydroxide has been 


pH to 


oxygen present oxidizes the 


system 


solved to raise the ipproximately S05 


ferrous iron to terri 


form the insoluble ipitate, ferric hydroxide, which 


prec 
; causing tube burnout 
pipe 
wrrosion-erosion where the 


idheres to piping and tube 
Feed pumps, 
tacked by 


water 


valves and fittings are often at 


i combimation of ¢ 


makes a sudden change in direction and where 


velocity is high 


\n efficient deaerating heater can remove enough oxy 


gen and free carbon dioxide from the water to prevent 


corrosion in feedwater lines and equipment. Since the 


feedwater is frequently heated to above 300 F by closed 


heaters and steel tubes economuzers, at which tempera 


ture oxygen corrosion 1 ery active, the oxygen in the 


water should be reduced by deaeration to less than 0.005 


ml per liter which is commonly known as “‘zero’’ oxygen 


so as to eliminate any corrosion at these elevated tempera 


tures 


e Return Lane 


Since, in <ygen is removed from the 


OS ~ *) 


feedwater by deaeration, carbon dioxide generally causes 


return line corrosion, although oxygen 1s frequently 


where 
Phe de 


feedwater, 


drawn into the returt tem through valve gland 


‘ 


the condensation of steat vacuum 
the 


and « 


lorms a 


free irbon dioxide in 


verator 
but in the 


removes 
boiler itself bicarbonates irbonates 


e off irbon dioxide in the steam 


ilinit 


break down to gi\ 
rhe 
the boiler and approximately SO per cent of the carbonate 
ilkalinity 


bicarbonate ilk completely decomposes in 


these equations illustrate 


follows Suit a 
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2NaHCO 
100 as CaCO 


NasCO 
100 as CaCO 


+ H,O 


NaeCO 
100 as CaCt dy 


+ HO 2NaOH 4 


from Bicarbonates 14 + (.80 *& 44) 79 
x SO oo 


CO 


CQO, from Carbonates 14 


For each 100 ppm of bicarbonates in the boiler feed 
water, 79 ppm carbon dioxide will be given off with the 
steam, and for each 100 ppm of normal carbonate, ap 
proximately 35 ppm will be 
Inasmuch as carbon dioxide is only corrosive when it is 
in solution little occurs in the 
lines, but tt frequently occurs in the condensate return 
The the 
pH of the which corrosion of the 
condensate lines and iron pickup. This iron travels 
through the feedwater cycle and back toé the boiler to 
form an iron deposit on the piping and boiler tubes. 


carbon dioxide evolved 


very corrosion steam 


lines. Here is how carbon dioxide lowers 


condensate causes 


Sometimes ammonia 1s added to the boiler feedwater 
to raise the condensate’s pH thus reducing the corrosion 
caused by the acid condition. Ammonia evaporates in 
the bo:ler, passes off with the steam and re-dissolves in 
the condensate. This re-dissolved ammonia neutralizes 
the carbon dioxide and thus protects the return lines 
and prevents iron pickup. It is quite important, how 
ever, that oxygen be removed completely from the system 
if ammonia is used. Ammonia, in the presence of any 
oxygen, corrodes copper and, therefore, brass or copper 
parts in valves and condenser tubes would be subject 
to attack 
will attack copper without any oxygen being present 


In fact, high concentrations of ammonia 


In recent years amines have been used in place of 


ammonia to neutralize the carbon dioxide in the con 


densate. Organic amines such as cyclohexylamine and 
morpholine readily volatilize with the steam in the boiler, 
ind re-dissolve in the condensate to raise the pH and 


Unlike 
will not attack copper, and, therefore, prove more de 


protect the return lines ammonia, the amines 


sirable than ammonia except for the fact that the amine 


treatment is considerably more expensive Because of 


the cost, it 1s practical to use amines only where the feed 


water is low in free carbon dioxide and bicarbonate al 


kalinity and where the feedwater makeup is very low 


More recently, filming type amines have been placed 
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on the market which operate in 


from the 


i completely different 
Rather than 
, the filming amines form 
metal surfaces and thus act 

metal 
oiding 


irbonate ind « 


neutralizing 


dioxide 


Manner imines 
neutralizing the carbon 
i non-wettable film on the 
iS a protective area betwee ind condensate 


Che best method for a return line corrosion 1 


ilkalimity in 


remove the 


to reduce the br irbonate 


the feedwater by proper treatment and to 


free carbon dioxice i deaet iting heater 


With 


quantitse 


yen with 


introducing lwater into the boiler 


hpetore 


good deaeration water treatment, the 


inmonia of ma vyreatly reduced 


f (/} l urline 


W here 


the bouler ure 


to produce power it passes from 


ind high superheat into 
turbine to 


turbine at rious stages of the 


the urtace mdet Condensate is then 
back to the ly 


with 


pumped 


nler through several stages ol ¢ losed heater 


usually i deaerating heater serving as one of the 


tage heater Bled steam 1s taken off at various turbine 


through the stage 


idded to the 


tages to heat the water as it passe 


heaters Makeup water 1 system from 
or [rom ton ¢ 
ilkalinity of the 
there 1 
olt « 
of the high purity of the water, oxygen must 


Surface 


evaporator «change demineralization equip 
ment The 


ind therefore 


substantially 
ilkalinity in the 


with the steam 


water 1s zeTo 
no breakdown of 
boiler to give irbon dioxide 

Because 
be completely removed from the cycle con 
densers can be furnished to effect partial deaeration of 
the but this 
usually sufficient for full protection of the feed 
ind for this 
of the stage 


sulfite 1 


condensate under favorable conditions, 


is not 
water circuit, reason a deaerating heater 
heaters 

idded to the 


of oxygen not removed by the 


is use d as one 


Sodium often boiler water to 


scavenge the last trace 


deaerating heater However, at high pressures, the 


sulfite decomposes to give off sulfur dioxide in the steam 


which re-dissolves in the condensate and forms sulfurous 


reid Chis lowers the pH of the condensate and results 


in corrosion-errosion and tron pickup in (1) the wet 
>) the condenser and 
}) condensate feedwater lines back to the boiler Many 
feed the feedwater 
effect of sulfur dioxide 
takes a lower temperature for the 
es off with the steam from the boiler 
with the 


serious corrosion occurs if 


stages of the turbine suriace 


power stations immonia to boiler 


to neutralize the in the conden 


Ssute However it 


immonia that pas 


to re-cdissolve in the condensate than is the case 


sulfur dioxice \s a result 
of the 


cient ammonia is present in the steam to neutralize the 


some wet stages of the turbine even though suffi 
icid condition 

his fact was substantiated by ‘at the Myst 
Station of the Boston Edison Co they had 


found a considerable amount of corrosion-erosion in the 


i survey 
Chere 


stage areas of one of their turbines, even though 
their 


wet 
boiler feed 
to the 


survey, it 


proper pH was being maintained at 


pump suction through the feeding of ammonia 


boiler water During the course of the was 


necessary to determine the composition of the moisture 


formed in the turbine Phis meant removing the steam 


water mixture from the turbine stages and separating 


the water from the steam for testing. So as to duplicate 


conditions in the turbine the condensate was removed 


from contact with the steam before cooling by a sampling 


40 


then conducted 
ited that the 


itus shown 1n Fig. 2 Tests were 


ind the result it the ISth stage indi 


pnase to 


imMmMmonia Wa 


ulfur dioxide was concentrating in the hau 


cid and, further, that 


icid 


ount to increase the pH to the desired range 


ulfurous 


orm 


partially neutralizing the but was not present 


ulticient at 


r, at subsequent stages of the turbine where the 
nperature was decreased and liquid sub-cooled 


below it team saturation temperature, the ammonia 


did dissolve into the liquid to raise the pH \ study w 
etlect the “A 


il t the cvcle hee that 


then made as to the of feeding irious chem 


ults showed when ammoni 
ind iron content 
still high, 


only 


feed wa topped the 
liquid at the |Sth stage 
pH around 6 to 7 By 
ulfite 

The best tre 
feeding of 


but this meant the loss 


reducing power 


of the were ind the 


using ammonia without 


the reducing power and tron pickup were zer: 


indicated the 


this point 
sulfite in the 


protection ol 


itment up to 


boiler water 
ulfite 
then con 


sulfite tre 


without 
ol the 


Lmimotiia 


iS all 


venvger;r \ 


sidered, and the findings 


irious were 
howed that 
together with morpholine in place of the 
the best protection, Fig. 3 Che pH at the 
had the from the 


ducing 


oxyven sCu imines 
itment 
immonia gave 
wet stage 
steam boiler, the re 


LIne pH is the 
power was much lower, and the iron pickup was 
Morpholine 


in the liquid phase of the turbine 


re-dissolves 
is the sulfur 
pH does not 


zero throughout the cycle 
iS r¢ idily 
dioxide, and therefore the lowering of the 
turbine 


Station of the 


occur in the wet stages of the 
The Coughlin Steam Electrix 


Electric Co 1s 


Central 
that report 
\ll makeup about | per cent 


Louisiana another plant 
success with morpholine 
discharging 
ited 


found 


system irom 
the 


water was fed to the 


for thei comes evaporators 
Initially, 


evaporators but they 


ipor to deaerating heater untre 


well 
undesirably high amounts of carbon dioxide in the system 


is a result of the breakdown of alkalinity 1n the water 


Water treating equipment, consisting of acid regenerated 


zeolite followed by degasifier and caustic soda neutraliza 


tion, was then installed for removal of the excessive 


high carbon dioxide his gave considerable improve 


residual of carbon 


Finally the feeding 


ment to their problem but a small 


dioxide still remained in the system 


of morpholine was adopted which reduced the carbon 


dioxide in the system to zero, and the tron in the feed 


water read consistently 0.1 ppm or less 

Because sodium sulfite 1s a source of condensate return 
line corrosion, engineers have , in recent years, be en seek 
ing another oxygen scavenger that would eliminate the 
the of sulfur 


Hydrazine 


icid condition resulting from presence 


dioxide in the steam has been used in a 


few plants in this country recently with considerablk 


success Hydrazine reacts with oxygen to produce 


water and nitrogen, and, therefore, there are no solids 


formed which would tncrease the solid content of the 


boiler water 


NoH, >N,. + HO 


has had a very successful 


Che Duke 


experience 


Power Company 
with hydrazine in their high pressure boilers, 
and they have set up a program of feeding this chemical 
to all of 
One of the 
expensive as compared to sodium sulfite 


their units including two 1850 boilers 


psig 
is that it 
approximately 
lb for sulfite 


limitations of hydrazine is quite 


$1.25 per Ib compared to J5¢ to 4¢ per 
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Fig. 4—Simplified layout of both an open and a closed cool- 
ing water circuit permits an understanding of how the two 


proximately , the amount 


\lso it may 


ithough it require 
of hydrazine as comp «lium sulfite 
break 
water may 
Most 
following a de 
However with the 


down to for omnia, and any copper in the 


ict as or this reaction 
feed an scavenyer 
to remove the last 
of the reboiler 
the 


sodium 


engineer pre r to oxygen 


1erating heater traces 


ol oxygen idvent 
where ere effluent 
ad the 


mitted 


type deaerator oxygen in 


water is accomplishe feeding of sulfite 


or hydrazine can often be 


of Cooling Water System 


Hleat lexe ins | é 


Of the two bast ypes of cooling water systems, 
ind the 


employed in industry 


namely, the once-through circulating system, 


the one most common today 1s 
where the 


ind over again 11 rder 


the circulating syste cooling water is used 


over to conserve the available 
through system is only used 
lake cean afford 


in be either the open type or 


supply of water Che once 


where unlimited water 
Phe circulating 


cooling water 


river 
the closed type In the open type, the heat picked 


up by the passing through the heat 


exchange equipment is released through evaporation by 
passing the water through spray ponds, natural draft 


or mechanical draft cooling towers rhe open system 
is used generally for large installations such as process 
cooling in the petroleum industry, and surface condenser 
plants. The 
one in which the heat that is absorbed in passing through 
the heat « 


heat exchanger by ive 


cooling in steam power closed system 1s 


xchange equipment is released in another 


other source of cooling water 
ipplication for cooling jacket 


ind this system has 


In any cooling water system, the engineer is concerned 
vention Of excessive deposits of scale which 


rate ol the 
sion or erosion of the 


with the pre 


decrease the heat transfer cooling surtaces, 


ind the prevention of metalli 
parts of the 
to torm ¢ 
the L: 
ing tactors ] ( 


pH, total 


the water 


tem Vhether a water has tendency 


worn onate scale can be predicted by 


h takes into account the follow 
total alkalinity, 


temperature ol 


ine lie ! Inde x 
hardness, (/) 


olids and é 
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systemsdiffer. In the open circuit on the right oxygen pickup 
from the air is strong and corrosion prevention steps needed 


Each of these factors except dissolved solids increase 


the scale-forming tendency of the water, whereas dis 


solved solids have a tendency to reduce scale formation 


The Langelier Index measures the difference between 


the computed pH,, called the pH of saturation, and the 


rhe computed pH, is derived 


actual pH of the water 
the 


numerical 


which contains certain 
tables 
is then subtracted from 
If the Index ts 


present and if 


from Langelier equation 


values obtained from based on. the 


factor: Chis value 


the actual pH to give the Index figure 


ibove five 


a minus value, corrosive tendencies are 


the Index figure is a plus value, scale-forming is likely 
Usually the temperatures of the water in the cooling 


system are fixed, and it becomes necessary to consider 
the reduction of calcium hardness, total alkalinity, and 
pH if the water deposits an excessive amount of scale in 
the system. Cold lime treatment can be employed for 
reduction of calcium alkalinity, and then further treated 
pH and total alkalinity. It 
ash if the 


water 


reduce the 
also to feed 
the 
traight zeolite softening can sometime: 


with acid to 


may be necessary soda calcium 


hardness is quite high. If is clear and the 


hardness 1s high, 


be used to reduce scale formation Frequently just 


icid treatment alone is used where the water has a high 
alkalinity total hardness 


If water treatment completely eliminate: 


and a relatively low 


' 
scaling ol 


the water, the metal surfaces might then be subject to 


ittack by corrosion which is equally undesirable Ihe 


Langelier Index serves a very useful function in this 


respect in that the cooling water can be treated to give 


i Slightly positive Index so that a uniform thin film of 


calcium carbonate seale is deposited on the metal sur 


faces Phis ts known as the ‘‘controlled scale’ treatment 


ind 1s widely used in inhibiting corrosion in cooling sy 
rhis film gives protection against corrosion, and 


the heat 


tem 
transier 
How 


cooling 


ince it 1s very thin it does not reduce 


rate of the exchange surfaces to any great extent 


ever, since temperatures vary throughout the 


system, the Index will be changed in various parts of the 


cycle from pe rh ipsa slight scale-forming tendency to a 


lightly corrosive condition because of a reduction in 


4) 





temperature Pheret ore 


in choosing the type of water 


treatment to use, if results 


Otten 


nec iry to consider the 


that will be produced at all points in the system 


i treatmerit may be selected that will have slight corro 


ion tendencies at those points where corrosion-resistant 


illoys are used, and an indication of slight scale formation 


it locations where ferrous surfaces are used 


Another treatment for prevention of excessive scale 


ind system is the feeding 
ot pho phate to hold the 
his is relatively 


cooling water stre 


corrosion in a once-through 
cale-forming solids in solution 
but that the 


treated 


imple requires entire 


itn he 
In an circulating system, the only stream of 
that ha to be tre 


to the systet 


open 


water ited is the makeup water added 


to replace the losses due to evaporation, 


However, the treatment and 
difficult than the once-through system 
total the 
iporation in the cooling tower or spray pond, 
controlled by a 
The La 


whether thy 
ive, but the Las 


windage and blowdown 


h indling ire more 


because the concentration of solids in water, 


due to es 


must he proper balance of windage and 


blowdown velier equations can be 


appli d 


to indicate water 1s scale-forming or corro 


based on the cit 
idded to 


geher Index must be 


culating water and not on the makeup water 


the system 
In a closed circulating there 1 


of the 


ystem no evaporation 
no concentration of the solids 
to the 


loss is that due to leakage around pipe 


water and, theretore 


Che makeup requirements system are quite small 


because the only 


fittings and valve Due to this small amount of makeup 


wale formation mall, and therefore the main concern 


1S COTTOSIIOT! 
must be 


In systems where the urlaces 


ind at the 


kept entirely 


Iree Ol any scak samme time protected against 


corrosion, inhibitor such as chromate can be used 


In open circulating tems where the water 1s aerated 


in passing through a cooling tower or spray pond and 


become iturated with oxygen, ccuum deaeration 1s 


Fig. 5—The reboiling type deaerator not only eliminates 
dissclved oxygen but provides for a considerable increase in 
the pH value of the water 
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sometimes considered for removing this oxygen from the 


water but the circulating stream must be deaerated 


kquipment Requiremen 
Since oxygen and carbon dioxide are the chief causes 
of corrosion, the water treating equipment for 


ailable 


proper 


removal of thes« gases must be av iW corrosion 1s 


to be prevented 
The 


moval 


equipment that can be considered for their r 


from feedwater ar a) deaerating heater 


b) open heater, and (c) vacuum deaerator 

Deaerating Heater. 
gases such as oxygen, carbon dioxide 
at the 


complishes the removal of these gases by bringing the 


rhe solubility of non-condensabk 
ind nitrogen 1s zer¢ 
boiling temperaturs \ deaerating heater a 
temperature of the water up to the boiling temperature 


at a given steam operating pressure and scrubbing out 
the last 


water with steam 


traces of the gases by an intimate mixture of 


rhe reboiling type deaerating heater, Fig. 5, deaerate 
rhe first 
concentrating the 


water in three stages stage is primarily a 


vent condenser for noncondensable 


gases and condensing a major portion of the steam being 


vented to the atmosphers In the second stage, the 


water 1s heated almost to steam te mperature by spraying 
it into a steam atmosphere \pproximately 95 per cent 


of the oxygen and most of the free carbon dioxide are 


removed from the water in this stage, and the partially 
deaerated water is then delivered to the third stage know! 
reboiler or steam scrubber 


is the Final and complet 


deaeration 1S accomplished in this stage by the fresh 
oxygen-free steam being introduced into a long, narrow 


compartment so constructed as to insure an 1atimate 
mixture of steam and water to produce a violent boiling 
The from the 


second stage is uniformly distributed into the bottom oi 


ind vigorous scrubbing action water 


the reboiler or steam scrubber by a water distributing 


Fig. 6—Spray Type open heater rernoves less oxygen than the 
reboiling design, Fig. 5, but costs less. It works well for low 
pressure boilers 
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URE BFFEC 
M.O 
Alkalinity 
f Effluent 
Ppm vs influent Effluent 
alco pH pH 
10 > 8teo 60 
i8 6.6to74 
16 6.8 
8 7.4to7.8 
6.4 


listributor plat e steam distributor consists of 


the 
from 


perforated horizont through which 
with the 
low load, all of 


upper row of 


steam 
the 
Steam passes 
that the 
throughout the full operating 


intimate! 
Stage \t 
the 
scrubbing action is uniforn 


enters and water 
the 


perioration so 


econd 
through 


range of the deaerator Phe completely deaerated water 


ind steam separate at the top of the deaerating scrubber 


section with the water spilling over into the storage sec 


tion and steam passing to the second stage for heating 
the incoming water 


I he 


old conventional 


the 
newer 


be either 
the 
external 


first stage or vent condenser can 


tubular Fig. 5, of 

Che 
heat exchanger 
the 


from the second 


tubular 
the 
cooling medium for 


direct contact 
entially tu 


cold 


internal 


type is e: yular with 


influent water acting a 
the teal ented 
The 


ind the non-con¢ 


condensing 
the 


deaerator 


Stage ol 


deaerator ndensed steam 1s returned to the 
lensable gases are discharged 
to atmosphere with only 
Phe 


i number of advantage 
It cons 


i wisp of steam wasted 
internal direct contact type of vent condenser has 

over the conventional external 
tubular type 


the 


of a compartment for collecting 
the 
non 


which is isolated from 


me in contact with the cold water 


non-condensable gase 


second Stave or pra and 


| ection 


steam 
condensable gases 
their way to this isolated internal 
ind most of the 
gases go through to collect in the vent condenser com 
Chis comparti 
one comple tely segres 
the 
itor 


conde nsable 


from the spray valves or 


compartment steam condenses while 


partment lent provides for a quiescent 
ited from the high turbulence of 
steam n the second stage of the deaer 
the 


the second 


itmosphere 
little tendency 
dragged back 
vent opening 1s provided for 


and, therefore, there 1 for non 


rases to be 


into 


tage or spray sectio1 \ 
discharging these gas« 
\ rebouler 


dissolved oxvget il 


the atmosphere 
type deaerating heater not only eliminates 
the 


considerabk 


water, but also provide siora 
the pH the 
illy the only gas found in water 
pH If 
water, the pH will be less than 8.3 
that all of the free 
American Publi 
Table | 
a reboiler type deaeriutor 


increase value of water 
Carbon dioxide 
that 


present in the 


iS practi 


causes a low there is free carbon dioxide 
how 
carbon 


Health 


shows 


ever i pH ot S.4 indicate 


is determined b the 


Method 1s 


dioxide 


issn. Titration removed 


that 


has a pH of from about 8.4 


the effluent water from 
lor an operating pressure ol 
psig, to as high as 10.0 for 
Chis higher pH value is accomplished by the 
fact that additional carb 


tion beyond that present 


an operating pressure ol 
20 psig 
dioxide 1s removed by deaera 
is free carbon dioxide because 
of the dissociation of the bicarbonate radical 
The effectiveness of « 


tion at 


rbon dioxide removal by deaera 


one plant, where the deaerator was operated at 
lable II All of 


been removed as well as all 
than half of 


20 psig steam pressure shown 1n 


the free carbon dioxide ha 
of the ilinity 


bicarbonats \lso, more 
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TABLE Il DRAEKRATOR 


Deaerator Influent, Ppm Muent, Pom 


ree Total € Total 
i. HCO CoO ( OH COs pH 


0 11 00 10 7 f 2.2 io. 1 


the carbon dioxide of the normal carbonate alkalinity 
has been changed to hydroxide indicating nearly half oi 
the carbon dioxide of the normal carbonates has been 
removed in the deaerating heater 

hese tests show very clearly that the higher the tem 
perature or steam pressure, the greater 1s the increase in 
pH by deaeration \ deaerating heater, therefore, will 
not only remove all of the oxygen and free carbon dioxide, 
but will give a pH value above 8.3 which provides for 
maximum protection against corrosion 

The amount of deaerated water storage incorporated 
into a deaerator design depends upon the amount of 
controlled and uncontrolled water entering the deaeratot 
If there ivailable 


water, deaerated 


is returned condensate for boiler feed 


this water should be and should be 


introduced into a deaerator uncontrolled In order to 


pro. ide sufficient Space lor surges of uncontrolled re 


turned condensate, 10 minute storage capacity 1s gen 


erally returned condensat 
60 per the total 

the condensate return amounts to 30 per cent to 60 pet 
cent of the total 


quite often recomme nded 


provided if the amounts to 


cent or more of influent water If 


influent water, 7 minute 
For 


to 30 per cent, 3 to 5 minute storage is generally sufficient 
If there are 


storage 15s 


condensate returns up 


no condensate returns and the water entering 


the deaerator is 100 per cent controlled makeup water, 


) 


then 2 minute storage capacity is satisfactory 


There are other types ol deaerating heaters, such as 


the tray type, where the water is heated and deaerated 
by cascading down over a series of trays in an atmosphere 
of steam and the jet atomizing type where the water 1 
delivered into a high velocity steam jet, and is broken 
up or atomized by the steam 


Open Heater. The 
as efficient for 


Fig. 6, 


a deaerating 


spray type open heater 


is not oxygen removal as 
heater since this unit does not incorporate the deaerating 
scrubber section. The water is sprayed through stainless 
steel spray valves into a steam atmosphere, as in the cas 
of a deaerating heater, but this heated and partially de 
the 


heated to within one 


delivered directly to boiler 


Phe 


to three degrees of the 


aerated water is then 


feed pump suction water 1 


degree steam temperature, and 


the oxygen is reduced to 0.1 to 0.3 ml per liter 


The open heater is less ex pensive than a deaerating 


heater and can often be used where complete oxygen 


removal is not required as in the case of low boiler pres 
not used 
that 


also apply to 


sures where stage heaters and economivers are 
Vacuum Deaerator. 
apply to deaeration at high temperatures 


Che fundamental principles 


vacuum or cold water deaeration, the difference being 
that instead of increasing the temperature of the water 
to the boiling temperature by means of steam, a vacuum 
is produced so the water boils at its low temperature 


he teel tank 


porating a stack of either Raschig rings or wooden slats 


vacuum deaerator consists of a mcor 
Che cold water enters the top of the tank through a pipe 
distributor and cascades down over the staggered tray 
or rings which break the water into thin films and expose 
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i larve water film are that the non-condensable yas 


may escape from the water at the boiling temperature 


Dhese gas in addition to some water vapor, are removed 


either multi-stage steam jet e1ec 


which 
that the 


from the deaerator by 
ilso maimtain the proper 
boil at its 
temperature Oxygen re effluent 


itely 0.5 to 0.5 ml per liter generally 


tor of icuu purnip 


icuum in the tank so water will 


given idual in the 


water Ol approxim 


is quite satisfactory although more complete removal can 


be obtained if the particular conditions require it 


Free carbon dioxide in the water can be reduced to ip 


proximately ppm by vacuum deaeration. Complete 


removal of oxygen and carbon dioxide ts not required at 


low temperatures as in the case of the higher tempera 


tures where corrosion | ery much more active 


il of « is bicarbonates or 


Remo irbon dioxide present 


water can be accomplished with any 
one of the methods of 
upon the degree of alkalinity reduction desired a 
softening followed by 


carbonates im the 


following treatment, depending 


linn 


oda softening h dium zeolite 


wid treatment, (c) hydrogen zeolite followed by causti« 


treatment, (¢) hydrogen and sodium zeolite treatment 


¢) dealkalization f) demimerahization 


ind 


Conciuston 


Since the cause f corrosion in boilers and feedwater 


eycles are generall well recognized these days, it 1s 


wastage ol met 
installation of 


possible to control and minimize the 


resulting from such phenomena by 
proper water treating equipment and attention to correct 
operation of the equipment Che initial cost plus operat 


ing expense of such equipment are generally quite 1 


real 


significant when compared to the savings that are 


plant shutdowns, less main 


ized as a result of fewer 
tenance costs and lower re plac ement costs 

his nation’s dwindling supply of raw minerals be 
hooves all industry to stop the destruction of metals by 


In all 


progre SSivV¢ 


giving full attention to proper corrosion control 


fairness to industry in general the more 


managements are initiating full-scale corrosion control 


programs wherever they apply 
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ference 


Steel Engineers Convene at Cleveland 


Audi 


Ass Cla 


Publi 
|, the 


four day meeting at the Cleveland 


In i 


tormm ind October 


yeptember 28, 20, 30 
teel Engineers combined their annual 
Iron & Steel Exposition Phe 
most of the major 
labeled the 


power 


tion of [ron and 


convention with the con 


vention proper included sessions in 


fields of interest for the 
tion Se on, featured material in the 


teel engineers. One 
Combu 


field 
wer if ork 


J. P. Katzenmyer, project engineer, U. S. Steel Corp. 
Power, Steam and Blowing Installa 


This particular plant found 


reported on ‘New 
it Ohio Steel Works 
close of World War II 
that 
void curtailing production In 


tin 
itself at the 
antiquated a 


with facilities of so 
replacement wa 
fact the 


Vintage inmediate 
nec mary to 
« rapid a rate of deterioration during the 


that it 


wuthor report 


construction period was often questionabk 


whether the new facilits would be in before the old 


became moperative 


Chis paper covers a complete description of the prob 


lem, the new 


temporary solutions, the final solution, the 
| 


talled 


connection with the 


equipment in ind the interesting sidelights in 


many problems involved when new 
equipment is installed in an existing plant without loss of 


produc ton 


p vr Pili ni Re port 


Stanley A. Nelson, plant engineering 
&® Co 
Vianagement 


Whv keep record 


upervisor ol 
\ Power Plant Report to 
framed around four vital questions 

make 


Deere delivered i paper, 


ind reports? — Records 


und re ports tell how well ope rations are being carried on 
ind the costs of the 
ire. They transmit information and prove to the persor 


what various services and utilities 


ind his employer that he is doing a good job 
», What should go into reports?—Only the 


information needed for guiding the operation 
utilities to best 


Mmainiuin 


ind main 


tenance ol a power! plant or using the 


should be included Records and report 


and useful 


rdvantage 
should be concise 
}. When should reports and records be avilable ?——In 
records and reports should be 
ifter the taken 


is historical data 


order to be of most value, 


is soon as possible data 1s 


iV iilable 
Otherwise, the reports serve only 
} What 
should study the econom 
hy. 


can be effected by careful ope! ition ol equipme nt or db 


should be done with them?’?— Engineer 


results to determine what 


the installation of new or modernized equipment 


in Cra (on po 1/107 


Edwin X. Schmidt, development supervisor, Cutler 


Hammer, Inc. discussed The Effect of Changes in Gas 
| 


Composition on the Utilization of Fuel Gases 
Changes in gas composition frequently interfere with 
fuel gases Che undesirablk 


satisfactory utilization of g 


effects on combustion behavior can frequently be reduced 
idjustments of gas burning equipment 


‘ 


or eliminated by 
It is also possible to control changes in fuel gas composi 
tion to reduce objectionable combustion behavior 

\ procedure is offered which should be of value in a 
better understanding of the subject In this procedure 
those properties of gas which affect combustion behavior 


ire ascribed to each gas and presented im graphic forn 
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Fig. 1—New plant covers approximately 12 acres of a 250- 500,000 sq ft of floor space. Water supplies are ample and 
acre tract and its single story brick construction houses coal and power are available at attractive unit cost charges 


Spreader Stokers Meet Textile 
Plant Load 


By A. KEITH POOSER LEO M. COHAN 


General Engineer, The American Thread Co. Combustion Engineering, Inc. 


The new Sevier, N. C. plant of the American Water Supple 


Thread Co. close to the southern coal fields, Raw water of good quality comes from Armstrong 
sslested spreader stelese tas ts tothe plant. Creek, before its junction with the north fork of the 
Catawba River, through two 1500-gpm pumps whose 
Early performance tests indicate rermarkably uni- suction intakes are protected by traveling screens This 
form CO, and outlet gas temperatures over wide tr source supplies all plant process needs as well as 
drinking water requirements but only after the water has 
load swings. passed through the filter plant 

rhis filter plant comprises, first, flocculating basins, 
then, settling basins and, finally, sand filter beds, In 
iddition the plant is so located that a 1,000,000 gallon 
HE Americat read Company, manufacturer o concrete reservoir, 120 by 150 ft. (top dimensions) by 
threa¢ ind rl fo various purposes, was of lO tt deep, connec ted to the water system, has an effec 
ganized in . vith it principal mills located in tive head of SO tt over the mill floor, enough to insure a 
New England lod ( y two of these original mills, })-psi Static pressure at all times within the plant The 
me at Willimantic. Cor inda pool mill at Milo le., 000,000 gallons, incidentally, divide among the three 
ire in Operation have gradually given way di major requirements in this way 100,000 gallons for 
ing the last twenty-t years to newer mulls built plant use, 130,000 gallons for sprinklers, 370,000 gallons 

purchased in tl ith where the company now | for fire protection 

latest of these is the S« 
ited in June of 1953 Phe Coat Handling 


ire in New York Cit Che plant's location, close to the southern coal fields, 
ingle story brick construc made bituminous coal the ideal choice for fuel As a 
ework and boasts a 500,000 result two 47,000-lb-per-hr stoker-fired boilers were 

floor space ite of the new plant, which cover elected Their deseription appears below 
ipproximately es of 7 5-acre tract abutting the Che coal reaches the plant by railroad Phe individ 
Blue Ridge \ vas chosen because of its ample water ual coal cars dump their loads onto a grizzly grate and 
upply for pro operations, the availability of coal from there coal falls into an unloading pit. From here 


ind of power at rea nable rates and good tra! portation the coal moves by conveyor to a bucket elev itor, hig 4 


facilities which made t t attractive The bucket then transport the coal to a covered silo of 
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Fig. 2—Bucket elevator moves up to 40 tons per hr of coal 
into a 250-ton covered silo with both dead and live storage 


250-ton total capacity divided between live and dead 
storage Phi 
to 40 tons per hi 

Within the 


pace in the 


pace coal handling system can move up 


plant proper coal is drawn from the live 


silo onto bar conveyor for 
toker 
boiler room and firing 


\nother 


storage i drag 
hopper 
aisle thi 


view of thi 


movement to the individual spreader 


enclosed 


} shows the dust-fre« 


coal handling present 


firing ask ippears on the cover 


Stoker Desien 


When the method elected the choice wa 


stoker { 


firins 
take ge of their proved 


Dh parts ular stoket 


spre cle I 


ability to handle a range 
igned Combustion En 
stoker 


consists ol 


chosen was the completel 
Inc. o 
The stoker at 


wler unit Kach 


crive spre ider 
id Co., Fig. 3 


iture i 


gineering erthrow, unit 
American Thre 
rotar' 


Coal 


three pre unit fe 


wcraper feeder coupled to a wide hopper throat 


feeder by gravity The 
teel 


flows from the hopper to thi 


feeder rotor, a fixed steel drum over which crapet 


flights revolve 


amount of 


meters the coal trom hopper to distrib 
distributor 
between the scraper blades and 

peed of the 


utor The fuel metered to the 


depends upon the nie 
the cutoll wate i crape! 


feeding 


he rotary feeder delivers co in a umform manner 


overcomes the objectior » intermittent or slug 
method 
\ built-in motor 


Roto Lone 


unit It 

shaft « 

peed control and a Graham vat 
on the 


with each pre ider 


ha i iriable peed pull yon one 


tension for distributor 
rable 


continuous 


other shaft to provide 
Fig. 5 
fuel 
prop 
unl 


content of the 


transmissiol 


peed 


speed regulation for the rotary feeder 


unitorm 


Listributor speed can be set to give a 


distribution over the depth of the 


ent 


furnace (one 


erly set further adjust: need not be mad 


change im sizing or moisture 


coal 
} 


nan coarse of 


there 18 a 


coal Fine, of ary lor example requires a yreater 


distributor speed t wet coal 


46 


Fig. 3—Firing aisle of boiler room reveals cleanliness from 
a fully-enclosed drag-bar conveyor feeding coal to stokers 


The feeder peed, of course, needs to be regulated t« 
suit the load requirements and the Graham variable speed 


either manually or automatically 


transmission does thi 


Phi 
i uniform flow of coal to the distributor e\ 


continuous speed drive for feeder operation assuré 
en with a wet 


fine coal he linear characteristic of the drive is ideally 


uited tor combustion control 


own 


Further, since each spreader unit has its ( 
of both distributor and feeder may 

ired witl units on the stoke1 
sible 


lating individual spreader outputs t 


mechanism, speed 


iried at will comp other 
front his pro can correct any po hoppet 


fuel hed 


ince Le 


manufacturing plant had been completed 


the boiler room was p rough a seri 


four hour ul 


ifter the fires were ind the ashes pulle 


cluded when the fires 


ults of these test 


truns were col were cle ned 


lable 


I shows the re which 


were 


he low 


ra un ple taken at the boiler out 


of equal thirds of the duct Chermocoupl 
the umpling tube 
(Additional 


outlet and in the 


upplied temperature da 

thermocoupl insert it 
erie ! 

completed t 


collected by 


port 
heater 

perature data Dust 
\erotec umpler but at the stack outlet rather than 


windbox 
saraples wert 
t the 


i check could he 


inlet to the main dust collector so that 
emissio! 
Since so small flyas 


10,000 Ib per hr rating or 


run on the actual stack dust 


i quantity of h iched the il 


pler it the boiler (0.66 Ib 
lector 1S) per 


per LOOO lb of flue gas) a ¢ 


dust 


lower tes i Ihe 


cent was sumed for the 
itch was weighed and refuse o the stack cal 


latter test 
loading 


collector ( 


culated on these For the »,000 Ib per hr 


test, Table | OOO Ib ol 


dust ran 0.35 Ib per 
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Tor CROSS ALFRACTORY 
CrANNEL ARCH 


EXTENSION 
HOPPER 
HOPPER wer ) 

ease — a 
SHUT-OFF PLATE 
(EMERGENCY 
USE ONLY) 
+ 
FILLER F 
SHuT -oFrr 
OPENING 


CuT-<OFF GATE 


FRONT 
+>-CASTING 


ate 


SCRAPER 
BLADE 


FEEDER Barrie 
ADJUSTMENT 





FRONT ACCESS 
DOOR REAR CROSS 
(WATER 0 
SCRAPER FEEDER FEEDER BAFFLE 
ORUM PLATE 
Sif TINGS T " : 
SCRAPER SSvNBUTER 
VARIABLE OVERFIRE Ain 
SPEED DRIVE TUYERE 


OL LEVEL 
GAGE 


COOLING AIR 
INLET 


Fig. 4—Sectional view of the spreader unit labels various 
working elements and illustrates overthrow feed feature 


flue gas soth runs in Table I gave dust loadings well 
below the ASME ymmended limitation of 0.85 Ib per 


1000 Ib of flue gas 


re< 


Coal throughout each test at 
were quartered for analy 
ples were taken 


obtained trom 


hourly inter 
‘ Sepa from the as 
wert 


mople 


inalyzed se¢ par itely for 


fired fuel Ouartered 


j 
n ol 


ish hoppers and 


tent 


eur these 
mmnbustible and m Likewise refuse from 


collector hor pe wa pled and 
Calculatior follow SME 
il irate coal weighing was difficult coal 


efliciency and 


if ily zed 


is nearly a 


hort form 
prac ti 
i heat balance 
calculated 
to ash pit 


weights were determu 
Btu 


factors including 


from know! 


ind ( ollec tor 


output Carb 


we | ( reluse 
percentage combustil pective refuse samples and 
relative ash distributi 

ta was compiled at this sarne 


this 


Considerable incide 


time but is not reproduced wu irticl 
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Fig. 5—Structural assernbly of the spreader unit drive shows 
tapered rollers, the speed control wheel and main motor 


Test Result 


\ study of Table | comparing predicted agaist ac tual 
performances reveals the effectiveness of the equipment 
Che CO». and the temperature readings across the boiler 
outlet Fig. 6 Such 


1 umiformity of CO gas temperatures indi 


remarkably uniform 


and outlet 


were 


furnace gases re 
proper 


freedom from stratification ol 


a uniform fuel distribution, 


cates a 
sulting from ind a 
furnace design 
\t all loads the 
lo maimtain 
to be lightly 
the rated output test run 
lab lled on Fig 
ysical positions of the sampling 
Chis duct measured 
sample were taken on 
duct \ i result the Lelt 
t in from the edge of the duct 
from the 
Right 
irried on 


tack was a N | 


stack 
low load test 


Ringelmann or bet 
h id 


lor 


ur quantits 
tho « 


exce 


thi 


raised for the ibove 


point 6, below, as Left, Center 
nt the ph 
the boiler outlet duct 
ind the 
the 


i point 


icTO centers ol 


equal thirds of position 


I he 
ick 
Irom 
hig. 6 


iverse point 


represent 
out 


it 


urther in or 6-It 
takeoll 
ilues ¢ 


point iS it 
ind the last 
the 


Center 
impling 


Phe 


duct edges 
the right edge ol 


duct 
| 


are average f all reading eu 


the tests indi 


BOILER JTLET TRaver 


Fig. 6—Perforrmance curves of tests in Table I dernonstrate 
the even temperature and CO, results across the boiler 
outlet 





Succeeds 
like 
Success 


... Buell ‘SF’ Electric Precipitators 


PROVE IT AGAIN! 


Spectacular on-the-job performance started engineers talking 


music tO Our ears ever since 


Our engineering friends have marvelled at low maintenance costs at brand 
new efficiency records at the wide range of different and complex dust recovery 


problems that are being solved by Buell’s ‘SF’ Electric Precipitators 


We will be happy to demonstrate the finer points at any time. Such standard 
Buell features as continuous rapping convenient remote control from a cen 
tral switchboard the proved efficiency of the exclusive Buell Spiralectrode, 


are all elements of simple overall design 


Dozens of Buell ‘SF’ Electric Precipitators are already operating or in the works 
Get the complete facts now. Write for our informative Brochure “The Collection 
and Recovery of Industrial Dusts” which 

tells about all three Buell Systems of indus 

trial dust recovery. Write today! Buell 

Engineering Company, Department 70-J, 

10 Pine St., New York 5, N. Y. 


ELECTRICAL 


MECHANICAL . . : a ° 
e? \ 20 Years of Engineered Efficiency in 


PUST RECOVERY SYSTEMS 


October 1954—-C OM BUSTION 





Interpreting Graphitization for 
Power Engineers 


By HELMUT THIELSCH 


The power industry has been vitally 
concerned with graphitization ever since 
the brittle fc<‘lure in a welded carbon- 
moly steel pipe in the main steam line at 
the Springdale Station of the West Penn 
The 


author presents a method for evaluating 


Power Company in January 1943. 


severity of graphitization and provides 
recommendations and techniques for re- 


habilitation. 


ECAUSE sev 
the 


period eXal 


msider 
toughness of the affected 
of valve and pipe 
joints in high-temperature piping is essential to prevent 


ert phitization reduces « 


ably ductilit nd 


areas, ination 


costly failures and contingent danger to life and property 


For example, a recent routine examination of a mau 


I 


steam line of a power plant revealed a | in. deep crack 


iround the circumference of a ,in. thick valve-to-pipe 
his crack, illustrated in Fig. | 
ilve, parallel to and approximately 

weld metal 
established that this cracking occurred in 


joint , is in the heat 


iffected zone of the 


in. away from the Examination under 


the microscope 


1 severely graphitized zone 


Further 


is shown in 2 
of the 


serious failure in the main 


which Fig 


embrittlement propagation crack 
might have resulted 1 


his valve ha 


hazardous condition 


steam line been replaced to remove thi: 


Graphitization 1 with carbon 


ste els 


primarily 


in long-time ibove SOO F and carbon 


Fig. |—Crack in graphitized zone on valve side of ‘‘weld- 
probe’’ specimen in valve-to-pipe joint. Pipe on left and 
valve on right. (Because of dimensions of valve, the speci- 


men was rernoved by drilling out) 
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Metallurgical Engineer, Grinnell Company, 
Providence, R. I. 


Fig. 2—Photomicrograph of the graphitized zone in the 


cracked valve material shown in Fig. |. 
on left; base metal on right (500 x) 


900 F. Rolled, 
cast materials prepared by a high-aluminum deoxidatior 
lb Al per ton ol steel 
sidered highly susceptible to graphitization 


molybdenum steels above forged o 
usually are con 
Phe low 
Ib Al per tor 
are considered fairly resistant to serious graphi 
although they 

In fact, a 


grained, silicon-l 


practice (over | 


aluminum deoxidized grades (less than 


ol steel 


tization, are not always completel 


inmune recent investigation ol a coarse 
illed steel used in a petroleum refiner 
In a stean 


silicon-killec 


installation 


installation showed heavy graphitization 
power! ystem serious graphitization in a 
found 


to 


steel so far has been only in one 


Thus, it is advisabl silicon 
killed steel piping 

Chus far Cr Mo 
sistance to graphitization in service up to at least 950 F 
Similarly, the | Cr Mo and I'/, Cr Mo grade 
appear to be resistant up to about 1050 F, although at 


data 


examine periodically 


materials have shown re 


these temperature levels very limited service ur 


available to date 
Rolled 


Mo 


is fabricated, are 


ind forged carbon, carbon-moly and Cr 
teels, from which pipe for steam power systems 
the 
oxidation practice which limits the maximum permissible 
Ib Al per ton ol steel 

ol 


by ul 


now made by steel mill with a de 


iuminum 
( ast 


carbon moly 


iddition to 


steels, as used in valve bodies carbon and 


melting 
steel 


steels, generally are made 
Z lb or 


main reason for this is that under ordinary 


practice with more aluminum 
Phe 
conditions this amount of aluminum 1 
the 


been able to limit 


per ton ol 
foundr 
necessary to pre 
\lthough a 


aluminum adds 


molds 
the 
» lb Al per ton of steel, the resulting castings 


vent gas tormation in few 


foundries have 
tion to 


49 


Heat-affected zone 


I 


; 
| 





Fig. 3—"'Weld-prober’’ saw in operation removing boat- 
shaped specimen from pipe-to-valve joint 


vddi 


molyb 


iderably more Since the 


cent 


may be « nl expen ive 


tion of | per chromium and per cent 


likely to 


usually economical to 


graphitization, it 1 


alloy V ilve 


denum 1 inhibit seriou 


pecify chrome-moly 
material 
i general rule, are likely to contain 


than the corre 


since casting i 


more carbon and aluminum ponding 


grades of wrought or forged piping materials, the period 


mspection of ¢ irbon and carbon-mol ilve material 


is particularly important 


urevical Consideration 


(;raphite is free carbon which has little strength, very 


ductility 


thermal 


ind very low resistance to mechanical or 


hoe I The 


nucleation 


low 


physical metallurgist 


lutigue of 


considers its formation a ind growth 


proc which takes place on long-time exposure at 


temperatures above SOO I (Graphitization is the result 
of the diffusior 


tion in the steel 


irbon in solu 
ind dit 
Iree 


itomic ¢ 
ind the de« 


ind coal cence of 


matrix mposition 


fusion of irbide (cementite) into ferrite and 
carbon and the 
the latter 
When the 
tributed at 


effect 


ron 


ub equent diffusion ind ( vale scence ol 


form of nodules dis 


steel 


graphite occurs in 


random throughout the matrix, its 


upon the mechanical properties of the steel is 


rather imsignificant However, where the graphite 


seyvregates in cluster nodules along zones or forms 


continuous chains, the mechanical properties in the 


iffected area may be considerably or even seriousl 


reduced 
carbicle and 


\ narrow unstable 


ferrite supersatur ited with carbon tends to occur at the 


band of particularly 


extremity of the heat-affected zone in the region wher 
ulting from the welding operation 
1425 I ior a 


eT VICE 


the temperatures re 


reach approximately 25 to verv short 


time Subsequent prolonged above SOO F may 


cause particularly severe graphitization in this zone, 


usually about , to in. from the weld 
Che degree of graphitization depends primarily upon 
steel For 


in the carbon content 


ind thermal history of the 


teel 


the composition 


the same type of in increase 
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Fig. 4—Appearance of piping after rernoval of boat-shaped 
weld-probe specimen from pipe-to-valve and pipe-to-saddle 
joints 


would tend to increase the 


imount of graphite that may 
lorm 


Alloy 


bide parts les 


which tend to form car 
hus, 


manganese and vanadium are 


ing or residual elements, 
, inhibit graphitization chromium, 
molybdenum, beneficial 
If present in a sufficiently large quantity, these elements 
may pre these 
elements may be undesirable because of their effects upon 


steel 


vent graphitization However, some of 


the welding characteristics of the 


Because of the severe consequences of failures in steam 


many power companies have in the past 


powe!l ystems, 


checked, and are periodically checking, the condition of 


welded joints in pipe and valve materials susceptible to 
graphitization 
Phe method 
boat-shaped slices from welded joints by means of the 
so-called illustrated in Fig. 3 Phe 
is taken across the ind should include at least 
metal at each side of the Pypical 


illustrated in Fig. 4 When properly pre 


most widely used consists olf removing 


weld-probet slice 
weld 
to | in. of base weld 
examples are 
sufficient material 


and one bend test 


pared, the weld pr ibe slice provide Ss 


1 metallographic examination 
Pipe or valve sections of such dimensions as to 
attachment of the weld-prober impossible may 


Specimens for microexamination 


Specimen for bend testing 


Fig. 5—Sections for bend testing and metallographic ex- 
amination 
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require special sectioning procedures, as trepanning or 

drilling (see Fig. 1] 
Upon removal of the slice from the the cavity 

is filled by are 


by a metallurgical heat 


pipe, 
rhis is often followed 


stress 


welding, Fig. 6 
treatment, usually at 
Where rehabilitation of the 
piping system 1s contemplated, the heat treatment may 


relieving temperatures 


be omitted or deferred until the weld-probe specimen has 


been examined. For example, if graphitization is found 


to be sufficiently severe to necessitate immediate re 
habilitation of the affected joints, the 


heat treatment would also place the joint into the proper 


final metallurgical 


stress-relieved conditior i required by the various 


Ce le Ss 


For economic reasons, only one specimen is ordinarily 


removed from the weld joint However, since the 


graphitization may vary around 


joint, the removal of two 


umount and type 


the circumference of the pipe 


or three specimens is advisable—particularly where 


moderate to severe graphitization is suspected. In par 


ticular, in cast valve steels where deoxidation was made 


in the runner box, the aluminum distribution tends to be 


differences in the stability 


a considerable 


l 
non-uniform Che resulting 


of the metallurgical structure may cause 
variation in the 

Although it may often be sufficient 
differences in the stress, welding and 


different 


degree’ of graphitization 


to examine only 


one end of a pipe, 


post-heating conditions may have resulted in 


Fig. 6—Rewelded area of sarmpled cap-to-header joint in 

stearn header. Upper, with preheating coils and deposit of 

initial root pass; lower, completed weld (which has been 
stress relieved) 
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of graphitization at each pipe end, so that 
sampling of both cast valve 
steels, it is particularly desirable to examine both ends 


degrees 
ends is advisable. On 
because of the greater possible variation in the compost 
tion of the material 


Grading Graphitization 


Since the degree of severity, (i.e., the level of safety 
of each joint in a steam 
the form, shape and distribution of the graphite particles, 


readily accomplished 


power system), depends upon 


a relative classification is not 


\lso, there is no sharp delineation between ‘‘severe”’ and 


moderate’ graphitization 

[ke photomicrographs and bend tests obtained from 
a weld-probe specimen leave room for considerable lati 
tude of Careful analysis of such addi 
tional operational factors as temperature and pressure 


and shock, ex 


interpretation 


cycling, thermal or mechanical fatigue 


ternal loading, section thickness, etc., is also necessary 
When of significant magnitude, these 


tribute to a reduced level of safety of mild or moderately 


factors may con 


graphitized piping 

On the 
tories of the Grinnell Company, 
graphitized zones has been established which is illustrated 


basis of the 10 vears of research in the labora 


a grading system of 


in Fig. 7 


[he microstructures shown in Fig. 7 generally cor 


respond to the following bend angles (test strips bent to 

the point where a '/;,¢ in. long crack is first observed in 

the heat-affected zone 
Graphite Observed send 


in Microstructure Angle 


Mild 
Moderate bL-O0 
Heavy BO-45 
severe 1Lo-30 
Be low lo 


()ver ) 


| xtremely severe 
dangerous 
of graphitization may fall 


Obviously, the degree 


between these gradings 


Rehabilitation 


have been 


WW here 
found in the heat-affected zone in 
terials to warrant concern, several procedures have been 


significant quantities of graphite 
piping or valve ma 
employed to restore the steam power system to a salet 


operating condition These are 


|. Solution heat treatment 

», Removal of graphitized area in the heat-affected 
zone by (a) partial or (b) complete grooving out 

and rewelding 


Leplacement of graphitized pipe or valve sections 


Che choice of the proper procedure depends primarily 
upon the degree of graphitization, the estimated future 
particular power 
Sometimes mod 


life and operating conditions of the 
system and certain economic factors 
erately or even heavily graphitized pipe or valve joints 
which do not show cracking are temporarily rehabilitated 
by the solution heat treatment until the next shutdown 
of the steam power system, or until replacement pipe 
obtained, It is important to 


or valve sections can be 
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Fig. 7 -Microstructures at 100 and 500 diameters 
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illustrating various degrees of graphitization 
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that both the solution heat treatment and the 


rewelding procedure serve only as temporary cures 


realize 

Phe continuous use of materials susceptible to graphi 
tization should be accompanied by periodic examination 
of weld-probe specimens to study the progress of graphi 


such periodic studies also 


witable 


tization The results of 


issist in the selection of a rehabilitation pro 


cedure 


OLUTION Hg MENT 


Phe solution treatment consists of heating the 


e the upper critical (transforma 
steel At these 


transformed into an 


graphitized area to abo 
tion) temperature of the 


teel has 


temperatures 
the ‘‘ferritx austenit 


teel in which the graphite will dissolve. Upon subse 


the carbon will again be in “solution” or 
will form particles \ 
heat treatment consists of heating for two to four hours 
it temperatures 1700 and 1750 F, 
upon the type of steel and the degree of graphitization 
1000 F at a 


quent cooling, 


cementite commercial solution 


between depending 


his 1s followed by controlled cooling to 
rate of 300 to 400 deg F per hr 

rhe major advantage of this procedure is that it is less 
rewelding or the replacement of pipe or 


Howe 


yeti more years 


costly than 


valve sections ver, where long operating periods 
of five, 
heat treatment provide 


iccepted that graphite will re-form more 


ten or « ire involved, the solution 
it best, only a temporary cure 
It is generally 
rapidly and in less time in the solution heat-treated, heat 
affected than it did in the 
weld. It ved that the solution of graphite 


during the solution heat treatment leaves small voids in 


zone original stress-relieved 


is also bel 
voids continue to act as local 
solution heat 
ductility 
graphitized area 


the steel matrix Dhese 
that the 
not improve materially the 
that of the 
subsequent regraphitization during service 1s 
For these re 
rarely, if 


stress raisers so treatment does 
toughness 

rhus, 
likely to 


asons the 


and 
ove previously 
weaken the material 


heat tre 


further 


solution itment is now ever, recom 


mended 
utility having first solution heat 


treated one steam 


One large company 


power system, decided subsequently 
ind heat 


Rewelding in the first place 


to cut out all weld iffected areas and reweld 


the entire system would 


have been considerably less costly 


REWELDING OF GRAPHITIZED AREA 


In this procedure the graphitized area is first removed 


by flame or are grooving and/or grinding and is rewelded 


Fig. 8—Sketch illustrating procedure for partial grooving 
out and rewelding of joint with graphitization on one side 


of the weld 
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subsequently \ stress-relieving heat treatment should 
follow the welding operation 

In the case of moderate graphitization, partial removal 
of the graphitized area may be adequate Che groove 
from the backing ring on the inside 
pipe or valve Where 
of the 
pipe-to valve 
followed 


is cut to about ,1n 
diameter of the graphitization 
weld, as may be the 
jouits, the pro 
Where 


the weld, 


has occurred only on one side 


case in the valve side of 
illustrated in Fig 


graphitization has occurred on both sides of 


cedure S should be 


I o {) 
if 


than 


the recommended procedure is illustrated in 


The new groove is approximatel) to wider 
the original groove 
The idvantage of this procedure 1s 


not required. Of 


that fit-up, groove 
protection and back-up are course, 
proper supporting of the piping is essential in order to 
prevent cracking in the weld area and not disturb the 
cold spring (prestress) in the pipe line 
ature 


tized steel remains at the root of the new weld deposit 


at room temper 
It must be realized that a small zone of graphi 


Where the degree of graphitization has been sufficiently 
heavy to reduce seriously the ductility and toughness in 
the graphitized area causing cracking to occur in bend 
less than 45 deg, it may be 
heat-affected and 


then be 


ingle of 
i ompletely the 
should 


specimens at an 
advisable to remove 


weld areas The cut ends pulled to 
gether, fitted-up and rewelded as illustrated in Fig. 10 
In rigid to build up the 


faces with weld metal butter 


systems it may be desirable 


groove (sometimes called 
ing) and grind to obtain a standard edge preparation 
prior to the final welding operation of the two ends 


W he re 


serted, prete rably of 


necessary, suitable pipe sections should be in 
»Cr Mo, 1 Cr Mo or 1'/,Cr 
Mo steel to replace one or several removed sections, 
, Cr Mo 


as illustrated in Fig. 11 Generally, the | 


grades are most readily available 
In duce graphitization may reoccur in the new 
heat-affected the 


upon the materials involved and the postheating cycle 


time 


zones adjacent to weld Depending 


the rate of graphitization in the new heat-affected zones 


may be reduced considerably If the estimated safe 


operating life exceeds the planned operating life of the 


steam power system, the rewelding procedure may well 


be the most economical 


REPLACEMENT OF PIPE OR VALVE SECTIONS 


In pipe or valve materials which are very susceptibl 


to graphitization and which show graphite in the pipe 


AREA 7 
® vet 


AND REWELOE 


— GRAPHITIZ 


Fig. 9—Sketch illustrating procedure for partial grooving 
out and rewelding of joint with graphitization on both 
sides of the weld 
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BE GROOVEC uT 
JP AND REWELOED 


APEa T 
FITTEO 


Fig. 10—Sketch illustrating procedure for complete (ca) 
grooving out and (b) rewelding of joint with graphitization 
on both sides of the weld 


or valve metal as well as serious graphitization in the 
heat-affected zone, it may 
pletely the 
which fail at an 
that the degree of graphitization is extremely severe 
Where pipes and valves are replaced, the use of '/» Cr 
Mo, | Cr Mo or Cr Mo materials should 
be considered. The replaced sections are not likely to 
give further graphitization troubles. Little or no further 
Moreover, improved design and 
fabrication piping and 
systems results in lower pressure drops and higher quality 


be advisable to replace com 
omponents. Bend 
than 15 deg usually indicate 


graphitized specimens 


angle of less 


sampling is required 
practice of present-day valve 
joints so that higher efficiencies and lower maintenance 


can be obtained 


POSTHEAT TREATMENT 


\fter the welds have been completed, a metallurgical 
heat treatment is generally employed which consists of 
heating the weld area to 1300 to 1350 F for four hours 
rhis heat treatment retards future graphitization. Re 
occurrence of graphite in carbon-moly pipe welds when 
treated in this n at all, usually is in the 


ittered 


heat inner, if 


nodular heavy 


widely s¢ form. Subsequent 


graphite concentrations in the heat-affected zone are 


rarely found 


Recon ne Rehabilitation 


Rehabilitation by 
heat-affected zone b 
ut and rewelding or the 
usually 


removal of graphitized area 1 


vartial or (6) complete grooving 


replacement of graphitized 


pipe or valve sections i advisable where the de 


ree of graphitization found to be heavy, severe or 


extremely severe Because the most suitable method 


iries with each particular steam power system, a 


made on the basis of 


The 
careful re 


definite recommendatior innot be 


laboratory examu ilone proper method 


in be determined ifter a iew and 


evaluation of the e ind operational factors such 


temperatures and pressures, 


operating and peas 
yvcling, thermal or mechanical fatigue and shock condi 
retirement of the particular 


The 


must be 


tions, ¢ «pected service life 
overall condition of the 
also If 
heavy” graphitization, it may be 


team power unit, et 


whole steam power unit considered 


many jomts show 
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Fig. 11—Sketch illustrating inserting of pipe section to 
compensate for several weld joints completely grooved out, 
pulled together, fitted-up and rewelded 


weld 


1] 


out completely respective 


idvisable to cut the 
joints and heat-affected zones as illustrated in Fig 


Where graphitization, 


only one joint shows ‘heavy 


partial grooving out and rewelding may be sufficient 


For the purpose of illustration only, example recom 
mendations are given below for a particular steam power 
system. The following operational characteristics ari 
assumed for this hypothetical installation 


100,000 hr 
150,000 her 
SOO-915 F. 
970-980 psig 


Potal operation 

Expected future operation 
Operating temperature 
(operating pressure 
Shutdowns 2 per year 
Conditions for severe ther 


inal shock 


Exposure to mechanical v1 


Negligible 


Negligible 

Carbon-moly 
(ASTM A206) 

2 Ib 
per ton of steel 


brations 
Piping material 


Deoxidation practice aluminum 


12 in. nom 
(12°/4 in 
(schedule 


Pipe size 
Op 
1.3an 160 


Wall thickness 
rhe following recommendations might be made 


Recommended 
Rehabilitation 


Degree of 
Graphitization 
None lake another weld-probe specimen 

after 20,000-30,000 hr of service 
lake another weld-probe specimen 
after SOOO-10,000 hr of servic: 


(Jouge out (partially) heat-affected 


Mild 


Moderate 

zone and reweld 

Heavy Cut out (comple tely) heat-affected 
zone and reweld 

Replace respective piping or valve 

materials at next scheduled 

Check affec 


terials for cracks 


meve;re 
ed Ila 


shutdown 


material ex 
Check for 


Extremely severe Present condition of 


tremely hazardous 


cracks, make immediate repau 


ind replace materials as soon as 

replacement section can be 
obtained 

Where a sy subject to severe thermal or me 

chanical shock, the 


include radiographic and magnetic particle inspection of 


stem 15S 


above recommendation might 


the steam power system 
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oO 
eaIOR PRO vase 
BOILER (( 2000" 


ovrt® 
srowee 


No two coal handling problems are exactly alike although 
practically all of them boil down to G-W’s four basic types 
of storage and handling. 

For example, at a large U.S. Government arsenal, 
G-W designed and installed the suspended steel bunker 
with a gravity discharge bucket elevator shown at left. 
Coal is carried on the upper run of the conveyor, per- 

mitting free access to machinery and maximum 
bunker capacity. A cab-type weigh larry with re- 
cording beam provides clean, economical operation. 


G-W conveyor system with capacity of 60 tons per 
hour, System consists of a Rail and Truck Hopper, a 
30-inc}; Apron Conveyor, Gravity Discharge Elevator, 
250-ton Suspended Steel Bunker and a 2000-\b. 
Weigh Larry. 


BASIC No matter what your coal and ash handling problem is, f 
WAYS one of 4-basic types...Concrete Silos, Vitrified Tile Silos, 
To Cylindrical Steel Tank, and Suspended ‘eel Bunker . .. G-W 
engineers can install the most efficient and economical storage 
cur and automatic handling system to fit your requirements of 
COAL space, capacity and initial cost. Their recommendations to 
HANDLING| you, will be based on more than 140. years of design and 


costs engineering experience and on the performance records of 
hundreds of successful installations. 





Fourteen interesting case his- 
tories, based on these 4 G-W 
G/£F0RD-Wooo Co. basic gosta, are described in 
en ween we } ao ag gibi Bulletin No. 300. Write for 
420 LEXINGTON AVE. Hudson, N.Y. 565 W. WASHINGTON $1 yous Copy, today. 


G-W HANDLES IT...faster. easier. cheaper 


October 1954—-C OM BUSTION 





Forced Outage Rates of High Pressure 
Steam Turbines and Boilers 


By AIEE Joint Subcommittee on Application of Probability Methods to Power 
System Problems 


Introduction heavy load period of the day may vary somewhat from 


system to system, but approximately it is the period 
(Oa.m.to lO OU p m7 


his report i continuation of an earlier study’ of 

I - 

forced outage data collected by committees of the from 4 
Edison Electric In u rhe present report is con Instructions on classification of outages as issued to 


fined to horizontal turbine-generators operating at the operating companies are included herein as Appendix 


pressures ol (00 ps Or gI ter and rated at or over 20.000 \ for turbines and \ppendix 
kw condensing or 10,000 kw superposed, and to boilers 
with continuous rated capacity of 200,000 Ib per hr or 

ore and with outlet pressures of 700 psi or greater lables I and II for turbines and III and IV for boilers 


) 
i] 


for boilers 


Outage Experience Tables 


rhe priniry objective of this study is to obtain the show the performance or status of turbines and boiler 
forced outage rate of the above class of equipment for during the three-year period 1950-1952, both for all days 
use by operating companies in determining their reserve and for weekdays excluding Saturdays, Sundays and 
requirements by probability methods major holidays 

Che data collected by the Prime Movers Committee of Phe availability factor for turbines of all pressures 1 
the Edison Electric Institute for 1950, 1951 and 1952 was Slown by Table I as 92.61 per cent which is the sum of 


ilyzed by Mr. Veaze I. Cook of the System En the percentage for unit-days available but not operated 


gineering Department of Consolidated Edison Company / and the percentage of unit-days operated 
of New York. In lhe results are included in this paper 23°,), both of which are expressed as a percentage 
L progress report of total unit-days installed. The availability factor 
for boilers on the same basis 1 hown by Table III as 

Outage Definitions 90.90 per cent 
Outage s classified in this report include all those, , 
=e : ” ' ' Forced Outage Rates for Turbines 
regardless of length, which existed during the heavy load 
nortions of the day Rach dav on which such outage The forced outage rates for turbines are shown in 
existed is counted a full day of outage. Outages con lable V and are summarized for each annual survey a 


fined to light load hours of the day are disregarded Phe follows 


for pre 
the small numbe 


OF TURBINE-GENERATOR UNITS OPER NG 2G D RATED AT OR 
DENSING OR 10,000 KW SUPERPOSED., ‘ ) 


Than 1000 | From 1000 t: 
Per Cent Based 
n Unit-Da Number 
Ir Oper f 
ating Unit-Day 
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ERATOR UN 
UPERPO 


Che abo r ' d on out Appendix A 
ible to the turbine ind are adjusted fo : Edison Electric Institute 
weekend outage Movers—Subcommittee on Turbines, Explanatory 

Notes to Accompany Graphic Questionnaire, ‘‘Sys- 
tern Surmmary—Daily Record of Steam Turbine 
Operation and Outage."’ 


Committee on Prime 


Forced Outage Rates for Boilers 
The forced if ‘ wr boner 
, awies it or studies of rese 


Table VI ar ’ rized fk I 
Sa / j On icCcol 


follow 
nontl erience data tor 


que stionnaire 


ad to illustrate the 


ait ibo 


ible o the 


week-end 


Collection of Data 


tandard questior 


B bn low 


"1 ‘ 


Data was colle 


naire explained 
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E OF BOILERS WITH CONTINUOUS RATED CAPACITY OF 200,000 LB PER HR OR MORE AND WITH 
URE OF 700 PSI OR GREATER; YEAR 150, 1951 52, WEEKDAYS ONLY 
Than 1000 Psi From 1000 t 0 P More Than 1350 P All Pressure 
Per Cent Based Per Cent Based Per Cent Based Per Cent Based 
mn Unit-Day vu 1 Unit-Day Number n Unit. Day Pp t n Unit-Day 
Oper ' Oper Ove In Oper 


ting r : ting nit-I y ex ne t : lled atin 


iges on the same day wi » be covered by remarks typi il scheduled outage Scheduled outages are further 
on the reverse side of th I Outage days should be classified as due to the unit (turbo-generator, condenser 
classified as described bel ind own auxiliaries): or as due to other causes such a 
Reduced Capacity Ope ) ises of temporary oJ boiler, station or system rearrangement: or reconstruc 
tion at materially redu pacity will have tion of a unit to increase capacity, change frequency, 
handled remar} pacity loss and et contrasted with reconstruction because of an 
Remarks should be writte: he reverse side of the xcessive failure rate 
heet korced Outage \ forced outage is one due to cause 
l ransfera l ( ystems having requiring that the unit be taken out of service at 
temporary [ bu e ot ve capacity, unit or a oon thereafter as possible This includes case 
may have been ou ut the peak hours of weekday where the cause of the outage 1s of such nature that the 


for work which if th rve had been normal could and — unit is not removed from service until the off-peak period 


would have been r nd confined to off-peal of th ime day or following week-end and where the 


hours of the day irby week-end or holiday time for repairs extends beyond the off-peak period, in 
period The ( ed as transferable which case the outage 1s classified as forced during the 
heduled Out \ ’ outage 1s one widel time extended beyond the off-peak period Outages o1 
trollabl Tht urrence so that it might week-ends and holidays will be given separate treatment 

e been o i one season to ano in the analysis of the return o that forced outage 
itages will usually have which were postponed to such day hould be reported 

\nnual overhaul is a way as other Forced outages are furthe 


COMBUSTION—October 1954 





classified as due to the unit (turbo-generator, condenser 


uch a 
flood, bu 


ind own auxiliars« or due to other causes 


boiler or transmission line unavailability 


failure, ete 


Combined Forced ay cheduled Outage In certain case 


of long forced outage the opportunity may have been 
it the 


then have 


chedule erhaul work same 


total dur 


utilized to necessary 0 


tine The tion of the 


the 0 


outage may 


been determined by rhaul Since the primary 


interest of this questionnaire 1s forced outage, it 1s re 


uested that in such ca the approximate outage time 


which 


would have been required without the overhaul 


be marked as forced outage and the remainder as sched 


uled outage 
Days Operate en day a unit was in service, 
closed to station bu 
full day of 


reported outage 


1 ictually witche 


for any length in hort, ome 
hould col d 


defined above i lon the same « 


operator unl i 


lay 

Inst prior to initial operation or 
irked days not 
which the generator was left un 


should 


unit should be m 


oupled for ope ynchronous condenser 

ilso be marked d talled 

Li lvatlable vol it u the days re 

ifter 1 0 ‘ , operated 
ulable but not 


maining 
ind day 
operated 
Tre limien 0 ( ( f lil In 
units, Wf the 


the case of three 


element cro und elements are 


unit can be operated with 


hould be 


rat hat the 


vée 4 ; 


any one element o the elements 


ré ported 


! eparate unit 


Appendix B 


Edison Electric Institute, Committee on Prime 
Movers Boiler Subcommittee, Explanatory Notes to 
Accompany Graphic Questionnaire, ‘‘System Sum- 
mary—Daily Record of Steam Boiler Operation and 
Outage.” 
obtain 


Purpose This a } ure is distributed to 


data desired determining reserve require 


ind supplements a similar questionnaire on tur 
that the part 


ments 


bine outage It is recognized greater 


boiler outage time is for preventive maintenance work in 


inticipation of forced outage, which work can either be 


distributed in time or scheduled for off-peak 


that the 
will gener illv be dete rmined by 


eve nly 


umount and frequency of such work 


seasons 


the design features of the 


boilers and the characteristics of the fuel burned ind 


that consequently the maintenance requirements must 


be determined by local experience or by particular 
It is that in 


ince will permit absorption 


ilso some cases the 


apparent 
ary reserve lor mainten: 


iderable amount of forced or emergency boilet 


i col 


outage, while in other cases the maimtenance schedule 


rowded that any other outages must come out 


Nonethele it 


1 f 


of additional reserve seems desira 


to attempt to determine the prospective incidence 


forced boiler out ‘ 


ix 
Bowler Unit Phe 
ill components 

it those 


} 


boiler unit will be considered to include 


fitting piping, ducts and auxihari 


ed to be used in 


EXCe used desig common with 
other boiler 

Re ported 

which exi 
of the day 
while an 
the da 


overlapping 


irdless of length 
ted or occurred during the peak load portior 

hould be full day of outage 
outage which was confined to off-peak hours ot 
hould be disreg 


outage on the ume day 


Outage \nv outage, reg 
counted as one 
irded  ases of successive non 
will have to be 
erst ide of the sheet 


covered by remarks on the re 


Outage davs should be classified as described below 
Partial Outage 
i fan, result 
fraction, as one-half or one 
reported i i fractional « ipacitly 


form Cases 1n 


Where outage of some component, such 
is a mull of in reducing capacity by a major 
third, that outage should be 
outage in the manner 


indicated on the which boilers either 
ifter or in anticipation of failure were repaired or altered 
for temporary operation at materially reduced capacity 
should also be reported as partial outages 

An ov 


time ol 


Oulage erhaul outage is one widely con 


that if 
oided during the peak 


(verhau 
trollable as to 


might have been or was a' 


desired it 


load 


occurrence so 
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season of the year. Such outages will generally have 


been scheduled months in advance. Overhaul outages 


are further classified as due to unit, e.g., for renewal or 
repair of components or for correction of defects of the 
iuxiliaries; or as due to other 


or alteration to 


boiler itself or of its own 


causes, such as station rearrangement 


increase capacity or to inge the type of combustion 


equipment, et 
Vatntenance Outas \ maintenance 


outage 1s one 


which cannot be d from one season to another 
but which can be assigned in advance so as to maintain 


in even or a minimut! iount of simultaneous outage, or 
\laintenance 
to other 


unit 


to utilize week-end outages are 


further classified unit cause \ 


typical maintenance outage due to might be re 


newal of stoker | furnace refractory in anticipa 


tion of failure; while one due to other cause might be 


replacement ilve beyond the boiler 


Forced Outage I ed out 


top . 
ive 18 one due to causes re 
service at once or 


quiring that the taken out ol 


is soon thereafter rm ble Chis includes cases where 


of the outa uch nature that the unit ts 
ntil the off-peak period of the 


end and where the 


the cause 
not removed from set 
following weel time tot 


same day or 


repairs extends beyor f-peak period, in which case 


the outage 1s class forced during the time extended 

Forced outages are further 
\ typical 
it might be a tube rupture or the 


of the fat ive \ 


he yond the onm-] 


classified as duc i r to other causes 
forced outage du 


failure forced outage due to other 


& COPY OF CATALOG GIVING FULL DESCRIPTION AND CHOINEERING DATA SENT UPON REQUEST 


FLEXIBLE COUPLINGS 


POOLE FOUNDRY & MACHINE COMPANY WOODBERRY, BALTIMORE, MD 
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cause might result from feed water or from coal failure 
Combined Forced and Overhaul Outage: In certain cases 
of long forced outage the opportunity may have been 
utilized to schedule necessary overhaul work at the same 
rhe total duration of the outage may then have 
the primary 


interest of this questionnaire is forced outage, it 1s re 


time 
been determined by the overhaul. Since 
que sted that in such cases the approximate outage time 
which would have been required without the overhaul be 
marked as forced outage and the remainder as overhaul 
outage 

Days Operated 
fuel for any length of time, however short and whether 


If on any given day a boiler was burning 


banked or steaming, one full day of operation should be 
counted unless a reported outage as defined above 0« 
curred on the same day 

Days. Not Installed 
following retirement of a boiler should be 


Days prior to inital operation of 
marked days 
not installed 

Days Available but Not Operated 
remaining after identifying outage days, days operated 


Obviously the days 
and days not installed are days available but not oper 
ated 
Operating Rate 
the total output in lb of steam divided by the product of 


Days available will include days laid up 

Che average operating rate is equal to 
hours steaming and the maximum continuous rating 1m 
lb of 
rate is equal to the maximum Ib of steam per hour at 


steam per hour rhe usual maximum operating 


which the boiler is usually operated (in absence of con 


tingencies) divided by the maximum continuous rating 


in lb of steam per hour 


your future 
on what 
you know 


DEARBORN WILI 
If you are 40 or older 
plant operation 
to hear from you 

Established territories now open in the East and Middle West 
to be filled immediately by men with practical, mechanical back 
ground, We will thoroughly train you for a responsible Sales 
Engineer position. Salary plus commission and expenses plus 
profit-sharing, group insurance, pension plan, paid vacations 
and sickness benefits 

If you qualify and are interested, write or phone for a confiden 
tial interview. 


Dravborw 


TRADE MARE 
DEARBORN CHEMICAL COMPANY . Merchandise Mart Plaza, 
Chicago 54, ili. Phone: Whitehall 4-3273 


rRAIN YOU AS A SALES ENGINEER 
with seve ral years experic nee in power 
and desire to improve your earnings, we want 





PRESSURE-SEAL CAST STEEL VALVES 





beller becatise ... They have no bonnet flanges, 
bonnet bolts, or bonnet welds. Ideal for high-pressure, 
high-temperature steam service and corresponding 
boiler feed service, Walworth Pressure-Seal Cast Steel 
Valves weigh less, and take up less space than the 
flanged bonnet type of valves used for similar services. 


These are a few of the important advantages made 
possible by the design of Walworth Pressure-Seal 
Cast Steel Valves. Internal line pressure is utilized 
within the bonnet to maintain a tight, leakproof, 
body-to-bonnet connection under all normal operat- 
ing conditions. The higher the pressure, the tighter 
the seal. 

Ask for your copy of Walworth Circular 143. It 
gives detailed information, including sizes, dimen- 
sions, and specifications for all Walworth Pressure- 
Seal Cast Steel Valves. 


DISTRIBUTORS 


IN PRINCIPAL CENTERS THROUGHOUT THE WORLD 


i} 


Cross section of 8-inch Series 900 Walworth 
Pressure-Seal Cast Steel Gate Valve. Pressure- 
Seal Globe, Check, Angle, and Non-Return 
Valves are alse available in Series 600, 
900, 1500 and 2500 in a wide range of sizes. 


WALWORTH 


Manufacturers since 1842 


valves . . . pipe fittings . . . pipe wrenches 
60 East 42nd Street, New York 17, N. Y. 
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ASME Fall Meeting Held at 
Milwaukee 


HE Fall Meeting ! [he American 

Societ ot Mechanica | 
was held at the Hotel Schroeder in 
Milwaukee mm septel rd (} The 
which cel 1 the 50th 
Milwaukee 


iriety ofl 


gineers 


meeting 
anniversary of the 
Section, featured a 


vapers on utilization of lignite and 


I 
paper-mill waste liquors, reheat tur 


bine controls package-boiler designs 


and controls, the supercritical pres 


ure cvcle forced-convectior heat 
transfer and gas-turbine testing In 
pection trips were made the Oak 
Creek Power Plant of Wisconsin Ele« 
tric Power Co., the Works 
of Allis-Chalmers Mfg. ¢ and to the 
plant of the Chain Belt ¢ 
In an addre entitle: 
Are Not Complacent Lewis K. 
Sillcox, president of ASMI ob 
erved that | 


ing come from those 


im pions 


urrent at 
(merica who 
are afraid of progre ind dislike 
change and novelt inted out 
that the man of real pendence is 


the reasonable perso usually the 


fellow in the middle tacked by the 
of all extreme but stall wall 

ing, ready and anxiou fight for hi 
own independence i t ught and 
action, and the Divine right to change 
his mind for good ca 

M. H. Trytten, direct of the 
Othee of Sctentifix ersol | of the 
National Rese | resented 
the results of a two-ve | n Ru 
lan engineering 1 made in 
conjunction wit n Research 
Institute at Harvard Universit he 
number of higher ¢ | 
tution 
-. 
ment im 
a) ty th) 
neering 
cTea ed 

100 in 
pared to 


institutior 


lecture 


instruction 


eral science 


subjects il 


row pecializ A1nliny 
per cent 11 wi t f e described 


is political indoctrinat biect 


()perational 
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lization of North Dakota Lignite in 
Steam Generating Units a 
Cowles of Otter Tail Power Co 
briefly described the latest 
generating units installed in the 
North Dakota lignite-burning area 
He strongly emphasized that there are 
no mysteries in burning this type of 


steam 


lignite in boiler sizes up to 230,000 Ib 
of steam per hour and that modern 
boiler techniques have proved ade 
quate when altered in accordance 
with specific fuel characteristics 

[wo pulverized-lignite-fired boilers 
rated at 230,000 Ib per hr have been in 
operation over two years Burner 
flame has been quite stable, and 
no more than the usual operating 
difficulties have been 
A 250,000 Ib-per-hr continuous-di 
charge spreader-stoker fired unit 1 
now under construction near Mandan 
N. D. It is being designed for 975 
psig, 905 F. Within the next four or 
five years it is expected that there will 


experien ed 


be boilers having capacities of 500,000 
to 600,000 Ib per hr operating at 1450 
psig, 1000 F with reheat to the initial 
temperature. By 1967 it is probable 
that boiler-turbine-generator units of 
100,000 kw will be using North 
Dakota lignite as fuel 

Discussing fly-ash reinjection with 
toker Mr. Cowl tated 


that the reinjection system produce 


spreade T 


serious problems with questionable 
benefit Many 
clogging characteristics that must be 


lignite ashe have 


allowed for in the design of duct work 
air heater ind dust collectors The 


use of electri ibrators on dust col 


lectors and bypas irrangements to 
prevent gas temperatures from falling 
below 3 in the collector ha 


prov 


Discu n 


Mention was made of the use of the 


high-set preadet toker employing, 


turbulent uspension burning for 
boiler capaciti to 300.000 Ib. of 
team per hour and higher Full rear 
arch furnaces with a very thin lignit 
bed on traveling-grate stokers may be 
used to advantage in desis up to 
200,000 Ib pe hr 

tored 


Lignite can he ucce full 


in mal ind large quantitu 
Ihrough the use of thin strata and 
proper compacting, pile ip to 40 ft in 
height have been formed It wa 
mentioned that the [| Bureau of 
just issued a comprehen 
olume stud Information 
Circul 691-92) entitled lech 
Lignitic Coal 


clude ndustrial development possi 


nolog which in 


bilities, occurrences and properties 


combustion and 


mining practice 


power gasification, hy 


drogenation and other chemical proc 


generation, 


essing 
Reheat Turbine Overspeed Protection 


Overspeed problems created by the 
accelerating potential of steam bottled 
up in the reheat circuit of reheat tur 
bines were the subject of three paper 
Reheat units built in the 1920's were 
designed with a single line of detense 
against overspeed (which had a poten 
tial of around 25 per cent Units 
shipped in 1949 and 1950 had over 
speeds of about 30 per cent and ratings 
such that no serious damage was ex 
pected upon failure of an intercept 
valve following a loss of full load 
But this picture changed rapidly, as 
M. A. Eggenberger of the General 
Electric Co pointed out, for nearly a 
third of the units shipped from 1952 on 
had as much as 40 per cent potential 
overspeed, and some of them were as 
high as 55 per cent hese higher 
peeds are definitely unsale 

For primary steam flow it is the 
universally accepted practice to pro 
vide two lines of defense in the form of 
control valves operated by the speed 
governor and stop valve operated 
by the emergency governor For re 
heat steam flow the need for a second 
means of protection 1s not clear 
cut until potential overspeeds of cur 
rent units are taken into considera 
tion For a time power-operated re 
lief valves were considered as a second 
line of defense but were rejected be 
cause of such problem is insuring 
regular testing and maintaining wht 
eating and the possibility of over 
loading the last high-pressure turbine 
tage during an accidental openiny 

Mr Evvenberger concluded that 
reheat Lop ‘ alve in seri with inter 
cept valve provided the best solu 


ire ‘ ipable ol 


tion top alve | 


limiting overspeed to about 16 pet 
cent, do not require tight seating, and 
permit the designing of a fail-safe 
control tem without compromise 

\ second paper in thi ern wa 


Edwin G. Noyes, Jr., 


f Westinghouse Electric Corp. who 


ented b 


presented methods for potential over 
peed calculation He analyzed the 
factors by which entrapped steam and 
evaporation of condensate would lead 
to overspeed Reygardle of the de 

ure of protection provided, the de 

pendability of the equipment to fun 

tion in an emergency 1s determined to 
a large extent by the uset mainte 

nance program and regular testing of 
the protective device The paper 
presented data suitable for the de 
signer to evaluate potential overspeed 
due to 1000 Ib of steam entrapped in 
the reheater and associated piping and 
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Another Beaumont Birch 


Ash Handling Installation 






Discharge end section of 
@ flooded hopper for 
Beaumont hydraulic sys- 
tem showing rugged sup- 
porting structure and 
circular protected obser- 
vation ports of special 
heat resistant glass 


Why BEAUMONT 


In every detail of Beaumont 
Hydraulic Ash Handling Systems, 
you'll find they’re designed for 
practical considerations of boiler 
efficiency, operating safety, mini 
mum man-hour attention and 
minimum maintenance 

For example, on flooded hop- 
pers beneath pulverized coal fired 
boilers, costly shut downs are 
never necessary when water jet 
nozzles in the ash hopper require 
replacing. They are easily and 
safely replaced while the boiler is 
the rugged sluice 
gate and operating cylinder are 


in operation 


mounted on a single casting, com 
pletely shop assembled. This 
assures perfect alignment of 
cylinder for long uninterrupted 
service 

On flooded hoppers operators 
are always protected at observa 
tion ports by special glass resist 
ant to thermal shock, in addition 
to a protecting metal guard. Built 
in spray washers keep all observa 







DESIGNERS 
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BIRCH Hydraulic Ash 
Handling Systems Assure You 


Reliable, Efficient Seruice 


tion ports clean and free from 
dirt and fog. 

These and many other points, 
such as, sluiceways, sumps, de- 
watering bins, flyash handling 
systems and other supplemental 
equipment are only a small part 
of the attention to details that 
are characteristic of Beaumont 
Birch Systems 

Power and Consulting Engi- 
neers specify Beaumont Birch 
Hydraulic Ash Handling Equip 
ment because they are assured of 
design, engineering and construc 
tion to exacting specifications! 

Beaumont’s background of over 
fifty years in the design and 
manufacture of ash handling 
systems gives you long service life 


with a minimum of maintenance. 

For complete detail: of the 
many efficiency and economy fea- 
tures of Beaumont Hydraulic Ash 
Handling Systems, call in a Beau- 
mont Birch engineer or write 
direct. 


BIRCH COMPANY 


1506 RACE STREET, PHILADELPHIA 2, PA. 


MANUFACTURERS BULK MATERIAL HANDLING SYSTEMS 





due to the storage of 1000 Ib 


Water at iturated te erature in the 
de erating heater 

C. L. Ringle of Allis-Chalmers Mfg 
4 tated that at pical 4) U0. KW 
cross-compound reheat unit possesse 
rotational kinetic ener; equivalent 
to 40,000 Btu, and that the reheat 

te i ipable toring steam 
having an ener; tential of 600,000 
Btu Usin i typical size reheat 
turbine as an example, he discussed 
ind evaluated the relative merits of 
different method tf iverspeed pro 
tection The weight of evidence 
hould favor the reheat top valve 
installed in eri vith intercept 
valve Apart from its economic ad 
intage, the reheat stoy ilve make 
onsistent logic in the form of prote 
tion for both primar team and re 
heat line If onl i single line of 


defense 1s favored, the relative merit 


ol a pair of intercepting vaive ersu 

air of dump valves indicate about 
the same degree of protection, assum 
ing good operational condition of the 
alves and control However, Mr 
Ringle as did the other speaker 
trongly urged that the policy of em 
ploying two lines of defense against 
reheat overspeed by adopted 


Turbine Lubricant 


[wo engineers from the large steam 
turbine department of the General 
Electric Co., Dr. G. V. Browning and 
Peter G. Ipsen, presented a paper en 
titled “Evaluation of Nonflammabl 
Fluids a team-Turbine Lubricant 
The described thie characteristics 
necessary for the fluid used to lubri 
cate turbine bearings ind to operat 
iddition to 
e fluid must posse 


ontrol mechanism In 


nonflammability ti 


lubricity equal to present turbine oil 


ind must meet special requirements in 
uch characteristi " iscosity, thet 
mal and hydrolyts tabilit oxida 
tion, foaming and toxicit 


Labhorator tests to determine flame 


propagation times were conducted 
eight fluid rhe procedure was to 
oak a strip of asbestos tape in the 


fluid to be tested and to suspend it 


ertically from yar 


| ie 


Asbestos strip flammability test 


October 1954—-C OM BUSTION 























gas-oxvgen flame Flame propaga e 
nvenience~more sare 
tion times ranged frot econds for 


hexachlorobutadiense to i econds 


for silicone ol. in reading boiler water levels 


Oxidation stability tests were car 
ried out in accordance with ASTM 
procedures. These tests were in the Permissable hook-up for high pressure 
natt ol i preliminatr ! ‘ anc 
me h sarap “ -, This diagram boilers (900 Ibs. and over) gives you 
erver a i a5! bot etting up pro 
posed specification t nflammabl illustrates how double remote gage facility 
turbine lubricant Although none one direct-to-drum _ inm£|, © : ~ —_— 

f the liquids tested uitable in its gage and two | = . ) ] \O=o Sp | 
present form, it is hoped that chemi Reliance t4 ; . 

| { ee ble ba f 
cal manufacturer | be able to EYE-HYEs may be ( 
modify existing fluids or develop new » 

I 2 | \ \ A 





ones for this exacting service 


Packaged Steam Generator No. 1155 code — 7 —2 } 
Design and Operation of Full interpretation. === ) | { — = 


Automatic Shop-Assembled Boilers On, & ; 
by E. A. Kazmierski Che Babcock ie 14 . sine! 


& Wilcox Co. was the first paper in a 





ymposium on thi ibject Phe 
author reported that approximately 
SOO bole of thi aesigt had been 
placed in ervice mc ie He de 
cribed the development [ safety 
equipment, including interlocks and 
the normal cycle of operation for oil 
firing Positioning-type electrical or 
pneumatic combustior mtrol and 
metering-type pneumati mmbustion 


control may be installed in this boiler 


A. W. Hindenlang Combustion 































Engineering, Inc., in a er entitled 
Selection of Control | upment for 
Packaged Watertulhe team Genera 
tors,’ dwelt mainly with the philos 
ophy of control selecti ind =the 
extent to which full t itic Opera 
tion can be justified e ol the first 
decisions to be made whether the B  Direct-to-drum 
firing cycle, includin e-safeguard eocombly lnduding 
all iy bn fon fol > aechiae Reliance Micasight. 
matt Chen the m e! limiting Construction of the Micasight — the 
controls must be decided upon, evalu gage with safe mica windows, no glass. 
ating the relative { iboalatsc ol 
dangerous operating nditions and High pressure 
the nuisance luc 1utdown Reliance EYE-HYE Gage. 
caused by faulty control functioning 
Finally. a decision must be made as to It pays you to be familiar with provisions of the reply given in Case 
whether the combustion control 1155 (boiler code) leading to more efficient gage reading on boilers 
tem should he of thi ‘tioning of operating at 900 psi end over. The two required manometric gages 
metering type Almost all steam can be the remote reading EYE-HYE that supplies convenient eye- 
generator manufacturers are in a posi height supervision at your panel board. A gage glass must still be 
tion to offer integrated tema com available at the drum, but it may be shut off when both remote gages 
posed of the three precedi: funda are operating. 
mental component For the gage at the boiler, the safest known is the Micasight. Made up 
For the third paper, E. J. Lachner of tough sheets of mica clamped in a short, wide-bar non-breathing 
of Foster Wheeler Cor id as his body, it gives you extra safety and long window life. 
topic “The Applicat | Automat Direct-to-drum high pressure gages are made to fit individual needs, 
ically Controlled Watertube Pack with expansion type tube assembly as illustrated above, Write for 
iged —s am neratos He pointed complete explanation of Case 1155. 
out lat the econo! ispects ol 
electing these units ar t as well The Reliance Gauge Column Co., 5902 Carnegie Ave., Cleveland 3, Ohio 
understood as the pl i nsidera 
tions, for substantial differences exist 
in efhearency and qualit i construc 
tiot Another factor that needs clari } 
fication is control select ince it i _ > Am 4 ot ‘ _ 
common to encounter specications [AE SITS U7 Ul Se a Lt al. oe 
that are unnecessarily « rate with ; 
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respect to instruments and controls 
Oftentimes the equipment specified is 
neither required nor advantageous for 
this type of plant, and the equivalent 
cost might be advantageously applied 
to imecreasing steam capacity or 
supplying a more efficient unit. Stand 
ard safety devices should never be 
omitted, but controls should be kept 
as simple as possible 

In a paper entitled ‘‘Recent Devel 
opments in Packaged Firetube Boil 
ers,”’ F. A. Loebel of Cleaver- Brooks 
Co. traced the history of this type 
unit over the past 20 years. Con 





struction was originally of the all 

“The Wonder Cement” — vied type because ‘of “a lack 
ASME Boiler Code provisions for all 

for welded firetube boiler, but since 1949 

the latter procedure has been ap 


, . , , , woved and adopted as standard 
Bonding any fire brick, insulating 


: Improvements made in recent years 
refractory brick and other types. 


include (1) greater reliability of safety 
/ Abrasion-resistant covering over in- controls, (2) more conservative fur 


side duct insulation. nace and heating surface without 
sacrifice in compactness, (3) auto 


Fan scroll covering over steel sheets matic burners for natural gas and re 
as protection against erosion. sidual fuels, (4) lower noise levels, (5 
improved accessibility for mainte 


SUPER +3008 


~ 
mie ms comeet @ 


Painting tubes in boiler passes 


“ . nance, and (6) improved manufactur 
against erosion. 


ing techniques 


d Protection of tubes against fly ash. pre ae 


4 Sealing wash coat over refractories. Mention was made of the desir 
v P ability of improving forced-draft fans 
Hot patching and many other uses. for packaged boilers, particularly to 
reduce noise level. Because of the 

, ‘ - : so .. . ‘ , . " 

Plant after plant is making terrific savings in refrac compactness of these units there has 
tory costs because of the remarkable range of useful- 
ness and durability of Super #3000, 

This readyto-use plastic mortar makes brick-to- 
brick joints of weldtight resistance to shrinkage, 
spalling, abrasion and wear. cussed, and one engineer was of the 

As a surfacing and sealing coat, Super #3000 is opinion that it was best to lock them 
practically impregnable, adding service life to existing up to prevent tampering except at 
refractories, cutting downtime to a minimum. It is the 
only plastic refractory that has been successful for 
protecting inside duct insulation, no matter how much 
abrasion. 

For hot patching, Super #3000 renews existing re- experience gained in marine 
fractory construction and adds useful life; otherwise and gas-turbine combustors 
complete replacement would be necessary. 

There's simply no bonding mortar to match Super 
#3000 for effectiveness. It can be troweled, dipped, Prof. Jerome Bartels of the Poly 

brush coated or sprayed—and air set—to full 
effective strength. 
Get the amazing Super #3000 service 
story. 


been a tendency to locate them in 
areas with limited accessibility 
Accessibility to controls was dis 


scheduled maintenance periods. Much 
higher heat releases in packaged 
boilers were forecast on the basis of 
boilers 


Supercritical Pressure Cycles 


technic Institute of Brooklyn and 
Gibbs é& Hill, Inc., re-presented his 
paper entitled “thermodynamics of 
Supercritical Pressure Steam Power 
Plants.” In an appendix based upon 
the microscopic approac h to under 
standing physical phenomena in the 
monophase region above critical pres 
. : sure, he offered the following explan 
SOS SSS SSS SSeS ee eee ee) ation 


P REFRACTORY & INSULATION CORP.§ | neg a eee 

olecule in a liquid cluster acquiring 
i] 124 WALL STREET ng NEW VORK 5, N.Y. i adequate thermal energy to overcome 
the potential binding forces of its 
neighbors and to break away clear of 


the cluster. The binding forces be 


Send catelog on Super #3000 and name of neorest distributor 


Neme Title 





Company tween the surface molecule and mok 

cules well below the surface need not 
be considered, only the adjacent 
City - —- Zone State neighbors, for potential forces drop 


ea eeneeeeeeeeeeeseeeesanad off extremely rapidly with increasing 
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distance. High pressures require 
higher thermal energy, and therefore 
higher temperature, for the surface 
molecule to break free of the cluster. 
\t supercritical pressures, the poten 
tial forces no longer can be overcome 
by the thermal energ and no mole 
cules es« ape free of the clusters. How 
ever, as the supercritical pressure fluid 
undergoes a temperature rise, the 
average size of its clusters diminishes 
At still higher temperatures, the 
clusters are reduced down to isolated 
molecules, and all traces of crystalline 
structure have disappeared. Thus, 
the supercritical pressure fluid ac 
quires its steam-like qualities not by 
evaporation of isolated surface mole 
cules, but rather b the gradual 
diminution in the size of the clusters.”’ 


Heat Transfer 


C. M. Simmang of Texas A. & M. 
College, F. T. Saadeh of Minneapolis 
Honeywell Regulator Co. and B. E. 
Short of the University of Texas pre 
sented an analytical study entitled 
“Heat Transfer in the Rotating 
Element Air Preheater Chey found 
that the heat-transfer coefficients in 
this type heat exchanger do not differ 
appreciably from the stationary-sur 
face type rhe speed of rotation 
lessens the time of contact of the 
plates with the fluid and affects the 
plate temperature change but has no 
effect on the total heat transferred 
within the speed range of the experi 
ments. Also it was found that the 
plate thickness has no effect on the 
total heat transferred for the same 
terminal temperature ind fluid ve 
locities 

In one of a series of three papers 
under the general title of Heat 
rransfer Rates for Crossflow of Water 
rhrough a Tube Bank at Reynolds 
Numbers up to a Million O. E. 
Dwyer, F. L. Horn and Joel Weisman 
of Brookhaven National Laboratory 
presented forced-convection boiling 
and pressure-drop data. Contained 
in the report were the effects of pres 
sure, heat flux and flow rates on the 
inception of nucleate boiling, includ 
ing their effect on heat-transfer rate 
under boiling conditions and in the 
transition stage between nonboiling 
and full surface boiling 


Gas Turbine Testing 


A total of three papers were given on 
the general subject of gas turbine test 
ing. These are abstracted on page 76 of 
this issue. In the main they covered the 
extent of testing requirements necessary 
to gain adequate data on the perform 
ance of gas turbines so that the infor- 
mation would be reproducible and, hence 
valuable as reference for further pro 
grams 
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You can’t weigh coal 

in any scale until you 

get it through the inlet. 

Richardson engineers 

have concluded that the 

only sure way to keep wet, fine 

coal flowing—without shakers or 

vibrators—is to make that inlet BIG ENOUGH. 

So they opened up the “wasp waist” to a full 24” x 24”, and 

around it they built the best coal scale it was possible to 

develop from fifty years’ experience, the Richardson H-39. 
If you're interested in maximum coal scale efficiency at 

wholly reasonable cost, specify a 24” x 24” minimum, and 

know that your coal will flow. That is the starting point from 

which the H-39 is soundly engineered in every feature, every 

detail. It’s built as a coal scale should be, from the inside out, 

with a full 4 square feet of inlet. Get all the details, mechanical 

specifications, and drawings in Bulletin 0352. 


RICHARDSON SCALE COMPANY 
Clifton, New Jersey 
A . . i 
on fh yA. 
New York * Omaha © Philadelphia © Pitts- 


burgh * Sen Francisco * Wichita * Montreal 
CMD Toronto + Son Juan + Hovana * Monica City 
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PEABODY ENGINEERING CORPORATION 


New Books 


Any of these may be secured by writing 
Combustion Publishing Company 200 
Madison Avenue, New York 16, N.Y 


Elevated-Temperature Proper- 
ties of Chromium-Molyb- 
denum Steels 


This is the second in a current seri 
of reports prepared under the auspice 
of the Data and Publications Panel of 
the ASTM-ASME Joint Committee on 
Effect of Temperature on the Properti 
of Metals. The report, which was pre 
pared by W. F. Simmons, and H. ¢ 
Cross is a graphical summar ol 
strength data for these steels It in 
cludes curves for tensile strength; 0.2 
per cent offset yield strength; per cent 
elongation and reductions of area 
stresses for rupture from 100 to 100,000 
hr in multiples of ten; stresses for creep 
rates of one per cent in 10,000 and 100 
000 hr and Larson- Miller master curve 

Primary data from which the sum 


mary curves have been prepared are in 
cluded in the Appendix The data 
sheets include the chemical composition 
processing data, heat treatment and 
other pertinent information about the 
steels covered in the survey Among 
the compositions covered with chart 
and tables are 
Mo } Cr-l Mo 
Ni-Cr-Mo *r-! Mo 
| Cr-'/s Mo ‘r-Mo Ti 
| Cr-Mo \ r-Mo Si 
1#/, Cr-'/2 Mo ‘r-'/» Mo 
» Cr-'/, Mo ‘r-1 Mo 
» Cr-l Mo 


ihe paper-bound report contains 200 
figure including summary curves for 
3 steels, and more than 250 data sheet 
for 52 steels Price of the 212 page re 


port 1s 34.75 


Flow and Fan 
By C. Harold Berry 


Phe underlying purpose of this book 
is to serve the user who must select a 
fan to meet specific needs. It is in 
tended primarily for those interested in 
ventilation practice rhe author ha 
attempted to present a simple statement 
of the data needed and the methods used 
for finding the aggregate resistance of a 
system, Little attention is paid to the 
theory of fan design 

In the opening chapter underlying 
assumptions and factors in the measure 
ment of gas flow are discussed Lx 
tailed instructions are next provided for 
pressure and loss calculations Phree 
chapters are devoted to losses in straight 


ducts, diverging passages, and under 
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special conditions. Subsequent chapters 
take up fan performance and variables 
which influence it, a comparison of rela 
tionships for the fan and the system, fan 
selection and rating, and fan operation 
and control 

rhere is considerable material on the 
ubject of control TT lume which 
is of direct interest t ver field men 
Ihe different mean vhich control 1 
established dampet ! le peed lor 
drive, vane control, or mbination of 
them—-are discussed 11 ite some detail 
and a number of si rti curves of 
fan performance and ime are keyed 
to the material 

There are 224) pages in tl 0 which 


Bibliography of Natural Gas 
By Richard C. Henshaw, dr 


This 1s another i ri elected 
and annotated bibl ra iT prepared 
by the Bureau of | é Research of 
The Universit ol Lexa It list 
source which wert 
viewed in preparati 

Economics of Natural G n Texa 
which Mr. Henshaw « iuthored with 
john R Stockton and ichard W 
(rave The pl nt wor include all 
references compiled dur the writing 
of the book and in addition tmelude 

me items published sinee y2 Phe 
following topics are « ered: econom« 


of natural gas, natural id 


petro 
chemicals, research, tra rtation and 
storage, public control ervation and 
competitive Tue 

The 6! page paper I phlet 


sells for $ 


Lubrication of Industrial and 
Marine Machinery 


By the late W. G. Forbes 
Revised by C. L. Pope and W. T 
Everitt 


In this bool 
the material of | 
in the hght of moder 
It meludes graph 
charicteristi 
cant and 
chemists 
specication 
anisil are 
lubricant and 
sone leng 
lubricant 
Amor; 
chemist1 
distillat 
method 
lubrication 
of machinery and prime 
treating oils and cuttin, 
There are 351 ps 
sells for $6.50 
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ENGINEERED FOR OUTSTANDING 
PERFORMANCE IN MANY OPERATIONS! 


On board ship, in refineries, hospitals, public utilities—in paper, 
textile and all general industry, the Coffin line of turbo equipment 
is earning nation-wide acceptance for outstanding performance. 
Designed with versatility in mind, latest addition to the line the 
Coffin ‘‘DE’’ Turbo Pump has a Volumetric Range to 800 GPM, 
Discharge Pressures to 1500 psi, Steam Temperatures to 850° F., 
Exhaust Pressures to 80 psig, and Liquid Temperatures to 325° F. 
Ratings can be exceeded in special installations. 


Engineers! Write today for complete specifications. Ask for “DE” Bulletin C-112 


ih 
=| = 
ie 
HOSPITALS KS 


ws GENERAL INDUSTRY 


SHIPPING 
POWER PLANTS 


AES: 


REFINERIES 


i¢ 





NEW CATALOG ae seceeth at one 

Ss bulletin, 16B8126 rhe bulletin cite 

eight reasons for lower cost service of 

AND BULLETINS these units and furnishes specihicatior 
along with typical piping diagram 


Temperature Controls 


Any of these may be secured by writing Combustion Publishing , 
Company, 200 Madison Avenue, New York 16. N. ¥ Bulletin 103 of the Burling Instru 


ment Co., covers the manutacturer 

models, B-1C and B-1X, used for con 

Dernineralizers the assembly plus their major features trolling temperatures or as high- or low 
temperature safety alarms and cutout 

\ high! pri tical re ww ol deminer ase explained and yo tured up to thn) I he units operat b 

alizers makes up the subject matter of differential expansion of solids; come in 

the 22-page bulletin W¢ put out b Continuous Blowoff weathertight and explosionproof hou 

the Graver Water Conditioning Co \ page bulletin, No. 2391A, re ing Che bulletin explains the opera 

Included are special sections on operat leased The Permutit Company tion, gives dimensions and methods of 

ing costs of rious demineralizin, points out the advantages of greater mounting 

tem a curve for rajid determination blowoff but at a definitel controlled 

of operating cost, of cycles, the rate to meet the requirements of higher Diatomite Filters 

internal structure pical demineral boiler pressure and higher rate of 


] ’ 
, ; nike , , imple, economical and efhicient fil 
izer tank and tl . hittin evaporation There are four typical ; ; 
tration of raw water supplies is covered 


in the Bulletin WC-115, a 4-page re 
lease by the Graver Water Conditioning 
Co., devoted to the company’s diato 


materials needed ' irrangements provided in the manu 


facturer automatic continuous blow 


Valve Operator olf equipment to furnish an economy of 


fuel, a smaller blowoff quantit a re 

bulletin of tl Retell teciceeen onili'd aie wen Goalies mite filter Text, photographs and 

{ in ‘ an on wie 

delphia Gear Works portra com mate : chematic diagrams depict the opera 
eta 

pan MA-0O0 and Limito tion of these units and their advant 


control for the operation « nall age 
Rotary Compresso 
These umit ure reatet y P “0 
valve stem capacit tem torque rhe operation and construction of Turbidity Measurements 


and prove capab | withstandin single-stage water-cooled rotarv com 
Data Sheet No. 10.14-5 available 


from the Industrial Div. of Minne 
apolis-Honeywell Regulator Co. ex 
plains the applications and working of 


greater thrust than other ulve cor pressors and vacuum pumps as manu 
trol Phe various elements making uy factured by Allis-Chalmers Mfg. Co 





the continuous indicating and recording 
devices for turbidity measurement 


FOSTER The particular device described com 


Type P bines the manufacturer's Electromk 
PUMP potentiometers with a recently devel 
oped General Electric Co. turbidimeter 


Welding Tees 


{ new 4-page booklet, entitled 
Brawny, published by the Northern 


Foster manufactures a complete line of ; 
Indiana Brass Co., introduces a new 


self-contained, pilot-operated pump gov 
ernors for controlling discharge pressure 
of reciprocating or turbine driven pumps 
in constant pressure, differential pressure, 
eacess pressure of vacuum service On mo. 
tor driven pumps, Foster Relief valves are 
available in either constant or excess pres.- 
sure type for installation in the discharge \ special fold-out bulletin, No. 6638 
piping available from the Manhattan Rub 
ber Div. of Raybestos-Manhattan, Inc 


linc of carbon steel welding tees and 
gives advantages, list prices and com 
plete dimensional and weight informa 
tion 


Power Transmission 


These valves have wide, easily adjusted 
pictures the newly developed poly-\ 


pressure ranges, and like all Foster valves, 

drive that is said to combine the sium 
plicity and strength of flat belts with 
the speed and grip of V-belts The 


major advantages are easy matching 


are designed and built for long life 
with qa minimum of maintenance and are 
easy to service when necessary. Ask for 


Bulletin P-101 


greater power capacity, constant eflec 











tive pitch diameters at all loads and 


considerably less space needs 


FOSTER ENGINEERING COMPANY 


835 LEHIGH AVENUE UNION, N. J 


Motorpumps 


In a 16-page booklet, Form 712 


AUTOMATIC VALVES SAFETY VALVES FLOW TUBES Ingersoll-Rand Co, has put together a 


slidefilm in booklet form that pictures 
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vita! selection information, performance 
factors for consideratior plus the 
workings and description of a centrifu 
gal pump. A typical problem and its 
solution based on the lefilm informa 
tion follows to make tl oklet a prac 


tical aid 


Mechanica! Drive Turbines 


he velocity stage, Class CA mechani 
cal drive steam turbine, manufactured 
by De Laval Steam u ! o. fea 
tures a new 4-page bull 1 No, 4202 
now available Phi ¢ operates 
under all inlet steam nditions up to 
600 psig and 750 F and with modified 
construction, up to S25 \ large cut 


nicture the design fea 


away drawing | 


tures and together with a full page of 
specifications the CA is fully described 


Blowdown Control 


lechnical Paper N 38 prepared 
by W. H. & L. D. Betz discusses the 
principal types of boiler blowdown as 
well as the various control methods to 


assure pure steam and clean surfaces 


Steam Trap 
The V. D. Anderson Co i}-page 


catalog Solving Steam Trap Prob 
lems,"’ has been brought up to date to 
include information on the company's 
new combination float and thermo 
static traps. In addition the revised 
catalog contains specifications and ca 
pacities on steam traps, float traps, air 
release valves and pipe line strainers 
Condensation loads are calculated and 
help given in selection of traps for all 
classes of equipment 


General Purpose Turbines 


rhe complete line of Westinghouse 
Electric Corp. Type E turbines in 
ratings through 1500-hp appear in the 
20-page booklet B ISO) Design 
and constructional features as well as 
those of accessories are included and 
their application to a score of equip 
ment such as coal pulverizer fans 
pumps, compressors and generators art 


given 


Control Equipment 


\ yreatly revised editior Bulletin 
004, of a 1950 general catalog of Simplex 
Valve & Meter Co. lists in 36 pages all 
the manufacturer's equipment for the 
measurement and control of liquids and 
gase Many types of gag manom 
eters, recorders, meter 


valves are shown 


Material Handling 


Bulletin No. 400, ; page release 
of Gifford Wood Co., describes and 
illustrates specific industrial examples 
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7 
f ry 
wr mine needs flexibility too! 


Production flexibility so it can deliver the 
exact coal required by each customer. 


At our Enos and Enoco Mines— 
Modern preparation facilities produce consistently 
high quality coals! 
Both mines prepare a varied range of sizes and size 
blends —each a truly manufactured coal! 
Each mine has the production capacity to produce the 
coal size you need —in the quantity you need — when 
you need it! 

Enos and Enoco’s flexibility of production has 
licked the problem of substitution prevalent at 
many mines today. That's why we can guarantee 
prompt delivery of a tailor-made quality coal of 
uniform size-consist. AAW2TA 


THE ENOS COAL MINING COMPANY 


“tne oo Sales Offices for Enos and Enoco Coals 


1405 MERCHANTS BANK BLDG 310 SOUTH MICHIGAN AVENUE 
INDIANAPOLIS 4, INDIANA CHICAGO 4, ILLINOIS 


Modern Design for 


MODERN COAL 


The Fairmont Coal Bureau has made available to consulting engi- 
neers and equipment manufacturers a TYPICAL DESIGN for the 
small industrial steam plant. Prepared as « guide to good engi- 
neering it achieves maximum economy of investment and engineering 


costs, while featuring: 


@ Fuel flexibility 
@ High efficiency 
@ Low fuel costs 


@ Minimum labor requirements 











@ Cleanliness, Automaticity, Reliability 


Fairmont Pittsburgh Seam Coal is the MODERN COAL. Enormous reserves and 
inherently favorable m itions guarantee ample supply and low production 


cost. Modern mining and preparation facilities assure uniform quality 


Fairmont Coal Bureau engineers are freely available to help you solve fuel and 
combustion problems. Write for Technical Reference Bulletins and other valuable 


publications. 


FAIRMONT COAL BUREAU 


Dept. ©, 122 East 42nd St., New York 17, N. Y. 





Steam Instrumentation 


.convement, o1 ource relerence 

ill products o h Industrial Dh 

Minneapolis ol “ Regulator ( 
in be had i recent! released 2S 
Bulletin 905 entitled Instru 
I tation fe m (Generation Phe 
bulletin 1 n ind broken dow1 
into some ) headings ranging from flow 


liquid | temperature, | { t 


SS eet 


grav OO 


\ Et 


AWAINTAINIS 5 


Inside a boiler, you can't improve on new steel 
or steel newly cleaned. All you can hope to do is 
keep it that way——a task that often tries every known 


Proportioning Pumps 
resource of boiler operation and maintenance 





- . OF yulletin of the Hill 
! ther kK 
ortioning pum 
een made available The unit 
nnpletel enclo n-line direct-act 
Apexior Number |, the brush-applied boiler coating i, hydraulic drive pump with built-ir 
ends water-metal contact—isolates new or newly ' ure relief explained and 
cleaned steel beneath a surface immune to corrosive capacity and pressure information fut 
action and resistant to operating deposits. It stays nished 


on the job thereafter, without benefit of human or 


Against the metal-destroying forces that can 
unleashed inside steam-generating pressure vessels, 
there is one unique defense—unique because ' 
nothing else duplicates its service inside a boiler 


mechanical attention, to hold internal surfaces at Centrifugal Pump 


weak steaming efficienc 
I J Y Phe 4-page illustrated Bulletin 1001 I 


released b DeLaval Steam Turbine 
Apexior has carried out successfully now for thirty ( 
six years for those who design, insure and operate pump which can be ordered from stock 
every type of industrial and central-station power with all parts interchangeable and 
plant tandardized The ease ol mainte 
You pay even less today to protect the boiler that nance and service are featured in the 
costs so much more to install and operate. Apexior bulletin 

Number | is now a one-coat material. You need less 

it costs less to apply Induction Motors 


Maintaining boiler status quo is an assignment 


o. covers their type GS centrifugal 


Internal boiler protection is only one of Dampney’s Retiance Electric and Engineerin; 
diversified corrosion-control activities. Dampney Co. have released a 12-page bulletis 
Coating Systems for specified end-use service pro B-2102, as an aid in selecting squirrel 
tect cooling towers— intake water structures—pipe cage induction motors, both their new 
line interiors. For a recommendation to meet your line and current line, for application 
requirements, write ranging from !- to 200-hp. Perform 

ance characteristics, construction fea 

ture dimensions and other data ar 


. oo 2 
Gasket 
MAINTENANCE askets 
FOR METAL A complete catalog, Bulletin No 
AG-953, ha been put out b the 
| company 





United States Gasket Co. in their 
\jax spiral wound gaskets for pipe 


HYDE PARK. BOSTON 36. MASSACHUSETTS flanges, boiler manholes, handhole 
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ineraliza 
bulletir 
iba re 


Auto 
at the 


lease 1 ! rol 
Mixed-Bed Der 


Albany Stear Plant . table 


mat 
com 
pare the equip! 


matiwor cal 
dimensiot 
lee cde T 


boiler 
controllet 


Oil Burners 


\ fold-out bulletir Al nut out 
Cleaver- Brook ( their 


t"’ Hev-E-Oil Burnet ts com 
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Houston Lighting & Power Company is a 
leading factor in the power field of the great southwest. That it approved the 
selection of Green Draft Fans by the boiler manufacturer —in this case Riley 
Stoker — is evidence of high acceptance in the field. No utility can afford to 
operate with inferior or unsuitable equipment at any point. It must have equip- 


ment that is not only highly efficient but right. 


To Houston Lighting & Power can be added other well-known recently completed 
utilities that are Green Fan plants, among them the following 


Central Hudson Gas & Electric Co. 
Atlantic City Electric Co. 

Virginia Electric & Power Co. 
Monongahela Power Co. 

Louisiana Power & Light Co. 

Kansas Gas & Electric Co. 

El Paso Natural Gas Co 

Pacific Gas & Electric Co. 

South Carolina Public Service Authority 
Buffalo Niagara Electric Corp. 


With utilities as with industrial power plants, it’s safe 
to “Go on Green” when it comes to draft fans. 


Q@GREEN 


Our Catalog No. 168 
tells all about Green 
Fons. Write for a copy 


= nisi Economizer on 
COMPANY 


INC. 





== BEACON 3 NEW YORK 


ECONOMIZERS © FANS © AIR HEATERS © CINDERTRAPS 
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pactne mphety of design and man 


other engineering features are explained 


and portrayed 


High-Termperature Water 


A special 6-page leaflet Use High 


} 


Temperature Water Now tep 


Efficiency, Produce More Power” is a 


reprint by the American Hydrotherm 


Corp., of a paper that shows high tem 


perature water to 400 I is an 


economical heat carrier for heat re 
cover and heat distribution as well a 
a tool for regenerative heating in power 


plant evel 


Mechanica! Drive Turbines 


I he f-page Elhott Ce bulletin 
No. H-22 vive emphast b larwe. ce 
tailed illustrations to desien feature 
and proper control of this tvpe YR 
mechamecal drive turbine Modilica 
tion pecihecation ind dimension 


are detailed 


Heavy-Duty Compressors 


The fo Mig. Co ern OO“, Class 
WN.-114 hea duty air compressors for 
industry are discussed in a recent 36 
page bulletin, A-72, which gives com 


plet information on construction and 
operation of the compressor seven 
models are shown for a single unit and 


others are pictured in operation as twin 


unit 
Panel Instruments 
rhe General Electric Co. line of 
panel instruments are carried in the 
12-page bulletin, GEC-368F, which de 
scribes the various equipment listed 
covers construction and = supplic u 


and de instrument 


Water Gages 


rhe recently developed 12 major im 
provements in Yarway flat-glass high 
pressure water yvayges are described 


in a completely new 20-page catalo, 





MECHANICAL PLANT 
BETTERMENT ENGINEER 


Required by operating division of 
service organization, College grad 
uate preferred having 5 to 10 years 
experience in operation and better 
ment of steam plants operated by 
public utilities. Location New York 
~some travel; Spanish desirable, 
but not necessary. Reply by letter 
giving age, education, experience 
personal data, and minimum salary 
acceptable 
Bex 100, 
Combustion Publishing Co., Inc., 

200 Madison Avwe., New York 16, N.Y. 











YOU WILL FIND 
MANY PROFITABLE IDEAS 
IN PHILADELPHIA 


Dec. 2-3-4-6-7 
1954 


2 | NATIONAL 


POWER SHOW 


NATIONAL EXPOSITION OF 


POWER AND MECHANICAL ENGINEERING 


COMMERCIAL MUSEUM — PHILADELPHIA 





Five fact-filled days at the 
Power Show can save you 
months of tiresome and ex 
pensive research by provid 
ing the ideas for your im 
proved plant operation 


Visit the technically staffed 
booths of the country’s 
leading manufacturers of 
mechanical, steam, electri- 
cal, hydraulic and pneu- 
matic power equipment 
for the latest word in 
power technology. 


You will learn how to in 
crease production, improve 
product design and reduce 
maintenance costs at a 
minimum expenditure of 
your valuable time 


PLAN NOW TO ATTEND 


Write early for hotel reservations 


and advance registration 


Under the auspices 


of the ASME 


MANAGEMENT 
International Exposition Co., 


480 Lexington Ave., New York 17, N. Y. 
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S14. released b Yarnall-Waring 


Co. In addition it describes the round 


glass gages for pressures up to 400 psi 
plus the flat-glass feature f separate 
lesign, floating assemble ind insert 
ind type M illuminators for pressuré 


ip t , AK) st 


Seatless Piston Valves 


\ 4-page bulletin entitled Seatle 
Piston Valves has just been made avail 
ible by the Klinger Cory *f America 
Details are provided on the different 


alve hody t pe namel cast bronze 
forged steel and cast steel Weight 
and dimensions are furnished and some 


of the operating features explained 


Centrifugal Pumps 


1 


An educational 12-page booklet, Form 
7287, available from Ingersoll-Rand C« 
presents in simple language with ample 
illustrations the principles of operation 
the various terms used in pump calcu 


lations and some sample problem 


Aluminum Heat Exchangers 


Phe complete stor n aluminum heat 
exchange tubes is covered in a 24-page 
booklet of that name released by the 
Aluminum Company of America. Ser\ 
ice and laboratory experience are give 
well as the economics in aluminum 


' 
ie 


as 
tube selection, the types available and 
the corrosion protection advantages 
A section has been furnished on general 
design data, alloy recommendations 
and fabrication plus tables and discu 
sions on heat transfer, fluid flow, esti- 


mating data and characteristics 


Hose Coupling 


4 l6-page booklet of the Titeflex 
Quick-Seal Coupling, describes the 
simple construction of the company s 
coupling for hose lines carrying oil as 
well as other fluids and gases. The 
bulletin features a sealing action which 
is said to prevent leakage and yet permit 
a full swiveling action that avoids hose 


twists and kinks 


Motor Starters 


Short circuit protection for 2200 
1000 volt systems is part and parcel 
of the motor starters in the Electru 
Controller & Mfg. Co. booklet 1062 


Plug Valves 
, new t-page reference book, No 
{0-5, shows the Homestead Valve Mfg 
Co. lubricated plug valves in full-port 
and venturi types, sizes up to Il4-41n 


and with a choice of self-sealed, two 
piece plug or one-piece plug design 
Principal dimensions, control types 
metals and lubricants are shown 
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NEW EQUIPMENT 





Volt-Ammeter 















Corp., Philadelphia, Pa., for installa 
New hook-os It-a ster. ths tion in low-cost housings of cinder 
AK-5. believed t e the first with block concrete or fabricated steel 
automatic scale hang is been 
developed b the Gener Electric 
Co meter and instri depart 
ment It i pocket-size and designed 
to measure current ind itage 
comes in eight models that can handle 
a high temperature gases in capacitie 
ranging from SOOU cim to 60,000 cim 
About 2!',, gal. of water per minute at 
1) to 50 psi are needed per O00 ctm 
Pare a eG _— Che equipment ts particularly suited 
four ampere range /g 50) am for stack dust from kiln roaster 
peres, and three a Range sts mixers intering plant ind similar 
150/300/750 volt nittenes sia industrial installation 
equipment. Measurements are with Emergency Light 
i! >» per cent accurac Che desired 
range and scale is obtained turning Automati tandby emergent 
the unit witch knob light, Model 116, supplied by the 
Carpenter Mfg. Co., Boston 45, Mas 
High Pressure Valves conforms to the latest National Fire 
Code and is fully UC approved. The 
Newest addition to high pressure glass jar (non-automotive type) bat 
control valve line manufactured b tery can deliver 91 per cent of rated 
the Annin Co., 6570 I Telegraph 
Rd., Los Angele ; Calif., is the 
eries 34 valve lor pre ire up to yj 
6,000 psi and temperatures up to 900 .\ 
; . 
(~ 
i 
} 
7 
capacity after thirty minutes of actual 
use here are external switches for 
quick testing and other switches to 
control the battery charger and di 
aie. one sliadt _— connect lampheads if the unit is out 
anestiien ettndes an: Vilions of service. Visible disk-float hydrom 
onan hn ote wager” ie i eter eliminates any need for ladder 
wide selection of body and trim ma climbing 
terials in both offset globe and angle Instrument Air Drier 
bodies 
\ small desiccant air and gas deh 
ee oo drator designed especially for isolated 
pneumatic equipment has recently 
Liquid  precipitatin, tack ga been developed by Hankinson Corp 
scrubber developed by Joh March 146 Biltmore Bldg., 951 Banksville 
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Rd 
scim at 
dratilter 
cant cartridge and “O 


Pittsburgh 16, Pa Rated at 
70 F the Dehy 
a disposable desi 


100 psig and 
features 
ring seal con 
tools to 


remove or change the cartridge 


struction that eliminates any 


Strainer Trap 


\ large model integral steam trap 
No. 882, has been added to the line of 
Armstrong Machine Works, 
Mich It is said to cost 
than a standard trap plus separate \ 


rhree 
Rivers, less 
strainers and require less fittings to in 


tall The steel trainer 


stainless 





the 
Internal parts of 
chrome 


the body ca 
bottom of the trap 


the 


creen sets in ting al 


itself are steel and 
Model 


and opposite 


trap 


stainles S82 has horizontal 


pipe connections ol 


or in ize with capacity 


from 1300 to 2200 Ib per hr 


Tanye 


Excitation System 


An inductor alternator substituting 


for the usual de machine gives an en 





tirel new exciter tem tor i) 
modernization of older generators o1 
for (2) inclusion with new units, ac 
cording to Allis Chalmers Mfg. Co 


Milwaukee 1, Wi The heart of the 


system is the 360-cycle inductor gen 
erator which has no windings, com 
mutator or ship ring Power for 
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DIAMOND 
“MULTI-PORT”’ 


Bi-Color Gauge 








FLANGES ELIMINATE END 
STEMS ANO STUFFING BOXES 


RETURN BEND PROVIDES 


GREATER FLEXIBILITY FOR 
- EXPANSION 












“wut” 
ILL UMA | OR 





5 Waaa7- 
om 


»% 


. 


WELOLD CONSTRUCTION ASSURTS 
ARENT TIGHTNESS 


>. 
, “MULTI-PORT" Advantages: * 
* () “Bi-Color” principle shows steam . 
° red and water green 
e — | hoe 
‘ (2) Smell round ports instead of long 
* 
- glass strips e 
. (3) “Hi-lite” Iiumineter for improved ° 
e visibility . 
. (4) Simplified high-pressure construction . 
(5) Maximum thermal stability for rapid ws 
starting . 
> >. 
‘ (6) Easy, inexpensive maintenance me 
e in place s 
° (7) Direct reading basic reference ° 
. gevge . 
The “Multi-Port” gouge has been de- ° 
veloped over a four-year period and a 
has been in continvous successful high 
° pressure operation for more than 18 
° months in several leading central station 
plants For additional information, write © 
° for new Bulletin 1174 use the ° 
° coupon below ° 
. 
. {fesse 7004 . 
. DIAMOND PO ruteene 
WER SPECIAL 
° LANCASTER, Ono TY comp, V } . 
> 
Please send . 
m 
. | any of « © without obligation a ! . 
. | : ew Bulletin No. 117 . 
Piainin th (4 @x. | 
| Gg Me “advantages of the D . 
° mond “MULTI-PORT" Bi-Color oo” |e 
| or ¢ pauge | 
° | NAME © 
° I 
A | COMPANY | af 
. | ADORESS | . 
et 


DIAMOND POWER SPECIALTY CORP. 


OHIO 
Windsor, Ont 


LANCASTER 


ty Lirmted 









high fre 
and then changed to de by a 
rhe rotat 


excitation is generated at 
quene y 


bank of selenium rectifiers 


ing element of the ac exciter is adapt 
able to overhung mounting on most 
s600 rpm generators thereby eliminat 
ing case coupling gears and exciter 


he ATiniy 


Liquid Level 


Closed tank liquid level measure 


ment either under a pressure or a 


scuum, can be performed with a « 


ferential converter, just announced 
by the Industrial Di Minneapoli 
Honeywell Regulator Co Wayne 
Windrin Ave Philadelphia 44, I 
rhe instrument use i pneuma 
balances weigh-beam tem readi 


idjustable in the field for applicati 


fron } btoll 4c water 


Centrifugal Blower 


tandard 


blower developed b the 


Hoffmas 


Large volume production 
centrifugal 


Air Applicance Di { 


Machinery Corp 05 Fourth Ave 
New York, N. Y., emplo three i 
terchangeable impellers that permit a 
factor issembl to give any air 
vlurne between i) and YOOO ecim 
with pressures ranging from | psig t 
9 psig or vacuum from 2 to 12-in. H 


' 


Packaged Compressor 


linder, bal 


rhe PHE, an opposed-« 


inced-design two-staye pach ived ur 


compressor in the 75-100 hp range ha 
recently been announced by the Inger 
oll-Rand Co., Phillipsburg, N. J. Thi 
unit is said to approach the efhicency of 


larger, slow speed designs for air pre 


ures in the range of SO-125 psi It i 


driven by a direct-connected induction 
motor, requires very little floor space, a 
imple foundation and a minimum otf 
piping and connection 





PETER F. LOFTUS 
CORPORATION 


Engineering and Architec- 
tural Consultants and 
Designers 


First National Bank Bidg., 
Pittsburgh 22, Pennsylvania 


Cable Address— 
“LOFTUS = Pittsburgh”’ 




















Gas Turbine Test Results 
at ASME Meeting 








At the recent Fall Meeting of the 
ASME reported in detail on page 63 
three reports were given on gas turbine 





testing procedurs and result Phese are 





below 





briefed in the space 







| R. L. Hendrick- 


Electric Co x 





T. D. McKone a: 


son of the 





General 


method 






plained the ind described the 













acilitie which their company « 
ducted test I ’ mmercial i 
turbine manufactured during tl 
eri 4 throug 7 
inted ut that th ASME G 
lurbine Power Test Code doe ni 
describe a method ! rrecting te 
result to contract condition Ir 






rder to predict with reasonable cer 
| ’ 


tainty that each plat able t 





will be 








exceer periormance uarantec lac 





tor test re ult are corrected to cor 
mditions b calculation The 


Xam le to show 





tract ce 





iuthors presented an ¢ 


how such 


ut and expr 






calculations may be carried 
ed the hope that some 
tablished b 
Codes 
imount ol 






uch tem would be « 
the ASMI 


ome idea of the 





Power Test 






data 


enerative 





collected in testing a re¢ 
shaft ga 
owing that 


each load point, of 





evcle tw turbine may he 


had by kr 


taken for 






» re iding are 






which 











S() are pressure ind 445, tempera 
ture About half of these are actu 
illy used in performance calculation 

\ va turbine increase tf 17 lac 

tory testing may have to be replaced 
by performance guarantees over wider 
ranges of operating conditions and the 





use Ol approximate corrections to com 





pare with actual installatior 








[wo comprehensive papers were 
presented under the title “Acceptance 
and Operational Tests of a 4250-Hp 






' 






Coal-Burning Gas Turbine by J. I. 
Yellott, P. R. Broadley and W. M. 
Meyer of the | 
t Committee ol 







ocomoUuVve Develoy 


Bituminous Coal 







men 
Research Im The first paper di 








ussed preliminary oil-fired operation 
of an Alh 


talled at 






Chalmers gas turbine 
Dunkirk, N. \ Phe official 


eptember 









acceptance test Was run on 
s 195 it which time the calculated 
haft horsepower wa ; 7 at rated 
ynditions, or per cent above that 
uaranteed Based test data t 
le efhicrenc wa ‘.t, per cent 
In the second paper the authors ce 
cribed the coal handling tem 





ind ash-separation met! 





ombustion 
id They gave the results of a 168 








of preliminar val-burning 






operation, using oil pilot flames in the 






combustor Blade erosion was negli 






gible and ash deposits were completel 


absent The 





specific fuel rate tor a 







-hr test was 1.03 Ib per ho-hr 
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Con Edison Erects Special 
Coal-Handling Dock 


\ steel coal-dock that basically ; dock was built in Texan shipyard 
val barge will handl | deli towed to and erected in Thule, Green 
land, as a part of Operation Blue Jay 
\ similar dock 1s in use on the Orinoco 
River in Venezuela, and a third has been 
put in place in Alaska. The Con Edison 
unit in New York Harbor makes the 
fourth 
In constructiot he dock 1s similar to 
the radar warning platfort which the 
Aw For ntl Mout for off 
hore statio on ontinental shelf 
Coal will be carried from the dock b 
1 tem of cot oO the two existing 
bouler 0 th slo ion Kach 
bowler 1 la 00 O00 
! team ! Lou when on 
mipetitive biddiu 0 handling facilities at the station are de 
the DeLor le id mp igned to be capable of expansion to 
vith those of standard rete doc meet the requirements of tour more unit 
wn DeLor ind nen it the site 


ers worked 


. 98 ner — ge —Serage ne National Power Show Power Plant Efficiency 
Department of Marin Aviation Set for Philadelphia calls for 


Con Ediso new d built in 
two section Wilmingt Del., and Ihe ist National Exposition 
towed into New ‘ irbor with the Power and Mechanical Engineering 1 
teel caissons aboar¢ ection at a time being held in Philadelphia at the Com 


The unit erected | id-September mercial Museum for the first time 1n 1 


represents the first half tl ( histor December 2, 5 and 4 and also 
Phe DeLong dock was developed asa December 6, 7. Admission will be b VIT Y 
practical method of quickly providing a invitation and registration with no ad 
ock in a remote and diff t location mission fee An expected 250 exhibitor 
During World Wat , ur-section will feature their equipment PREHEATER TUBES 


Power plants ofte se cheap, high 
sulphur fuels. This results in SUL 
PHURIC ACID ndensates. These 
wet the le of preheater tubes 
Corrosion sets up this and ad 
{| ; ‘ , 
g y J lOpRING 
the 


har 
ogging sponges up more 
condensates accelerates cor 
rosior The ceramic coati g (boro 
icate compound) of Barrows Pre 
heater VITRALLOY Tubes limits the 
accurnulation to fly ash which is 
ea y flushed out with hot water 
maintains full and unrestricted 

s flow increase ciency 
effective heat transfer 

f 


y day of ser 


ne mainte 


The problems of corrosion and 
clogging vary from one power plant 
te another. Let us tell you the com 
plete story of Barrows Preheater 
VITRALLOY Tubes and work with 
RO a Be 
ee 


BARROWS PORCELAIN ENAMEL CO 


Two sections of steel barges like the one above, when set on steel piling, will LANGDON 80. AND PENN. BR. CINCINWA OHIO 
forrn a 60-ft. wide, 480-ft long coal dock for Con Edison of N.Y. at their Astoria 
plant 


Phone Ridweod 6000 
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BOOKS 











l—Theory and Design of 
Steam and Gas Turbines 


By Joun FP. Les 
WIS page Price 80.00 


i pedayogical need for a text 


There i [ 


in which the fundamental theor of 
steam and gas turbines is presented in a 
unified form in a single bool It is the 
intention of the author, who is Associate 
Professor of Mechanical Engineering at 
North Carolina State Collewe, to fulfill 
this requirement 


a“ pre enitatiot ol msi 


Following 
team and gas-turbine types, the author 
has meluded a concise review of thermo 
dynam Steam and ygas-turbine 
cycles are then taken up, after which 
chapter are devoted to gas dynam 
nozzle design and energy interchanges in 
fluid machine Common aspects of 
team and gas-turbine design are di 
cussed in chapters on flow passages and 
mechanical problem Consideration of 
the steam turbine ts completed with a 
chapter on its control and performance 
Che remainder of the text is concerned 
with centrifugal and axial-flow com 
pressor problems of combustion, the 
regenerator and the gas-turbine power 


2—Textbook of the Materials 
of Engineering 


By Hernerr F Moor! AND 
Mark BKB. Moort 


' , } 
72 pages Price 85.00 


Now im its eighth edition, this text 
provides a broad surve of the field of 
When the first 


published in 1917, its ob 


engineering maternal 
edition wa 
jective was to furnish a concise preset 
tation of the physical properties of the 
common materials used in structure 
and machines, together with brief ce 
seriptions of their manufacture and fal 
rication Over the intervening ear 


this objective has been maintained 


that the present edition includes con 
sideration of many materials and tech 


mques which were unknown at the time 
of imtial publication 
rhe coverage of the properti of 


materials includes methods of produc 


tion and chemical and mechanical 


methods of strengthening materials 


Among the introductory chapters are 
considerations of elastic strength, failure 
by creep and fracture, allowable work 
ing stress and physical properties of 
typical structural metals. Later chap 
ters are concerned with such materials a 
wood, building stone and ceramics, con 
crete, plastics, rubber, leather and rope 
\ particularly interesting chapter take 
up material writing and 
the activiti of the 


for Testing Material 


pecification 


American Societ 


3—The Elements of Nuclear 
Reactor Theory 

By SAMUEL GLASSTONE AND M. (¢ 

EDLUND 

116 pages Price $4.80 

tased on the course in nuclear reac 
tor theory given at Oak Ridve School of 
Reactor Technology, this fundamental 
text has been prepared under the aus 
pices of the Atomic Energy Commission 
in order to provide essential information 
for engineers and scientists who plan to 
prepare themselves to work with rea 
tors for producing power and for other 
purposes 

Four introductory chapters entitled 
Nuclear Structure and Stability, Nu 
clear Reactions, Production and Reac 
tions of Neutrons and the Fission Proc 
ess have been provided. A thorough 
understanding and mastery of their con 
tent is essential if the meaning of the 
remainder of the book is to be grasped 
At this point it should be made clear 
that the average mechanical engineer is 
unlikely to have studied many of the 
covered in 
rhe read 


concepts of modern physi 
these introductory chapters 
ing of this book could be made more 
meaningful by a parallel study of texts 
on nuclear physics (at an intermediate 
level) and on advanced mathematics 
equations and 


including differential 


vector analysis 


Subsequent chapters take up the dif 
fusion and slowing down of neutrons 
homogeneous and heterogeneous reac 
tors, reactor control, perturbation the 
ory and transport theory. Material in 
cluded in these chapters is devoted to 
the fundamental principles involved in 
the calculation of the critical conditions 
for thermal neutron chain-reacting sys 
tems [he main section does have the 
advantage of being the most complete 
exposition to date of reactor theory from 


a single unified point of view 


4—Energy in the Future 
By PALMER PUTNAM 


p00 page Price $12.75 


[his book embodies the results of a 
study by the author, under contract 
I S. Atom 


mission, with reference to the probable 


with the Energy Com 
demands for energy during the next 
fifty to one hundred years and the abil 
ity of nuclear and non-nuclear fuels to 
meet these demands with reasonable 
economy 
The study 
how much longer we can live off capital 
energy and takes a look at recoverable 


goes into the question of 


reserves of coal, oil, gas, oil shale and 
tar sands, finally examining the likel 
role of nuclear fuels in supplying low 
cost energy 

An extensive bibliography of over 50 
pages lists the sources of information 
consulted as well as the names of some 
125 specialists who either contributed 
information directly or by way of re 
viewing the text in its initial form 

The book is the most exhaustive 
of its kind that has been undertaken 
It represents a long-range view that 
many will find both fascinating and ver 
valuable as a reference, and particular! 
as a basis for economic studies It i 
most timely at present when eners 
demands are increasing at a rate that 
demands re-examination of our fuel 
resources, and when we appear to be on 
the threshold of nuclear power applica 
tion 


COMBUSTION PUBLISHING COMPANY, INC., 


Enclosed find check for $...... for which send me books listed by number. 


NAME 
ADDRESS 


200 Madison Avenue, New York 16, N. Y. 


Book Nos. 


Postage prepaid in the United States on all orders accompanied by remittance or amounting to five dollars oc over. 
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You can measure 


Tiikmiag:(4.:) mali: 


by tons of coal 


handled... 














The Allis-Chalmers HD-9 Tractor offers perform- 
ance reliability and ease of servicing that pays 
off in year-after-year efficiency on coal handling. 


Here's what we mean: 
o< 


Built to stand the 
gaff of daily use 


for years... 


One-piece, welded main frame forms a 
continuous, strong backbone that means longer life for 
each tractor 
Oil-enclosed track release mechanism keeps adjustment 
at required setting and reduces track maintenance and 
breakage 
Smooth-shifting power train gives extra life, greater abil 
ity to absorb the punishment of tough jobs for every 
gear, shaft and bearing 
A-type truck frames permit free track oscillation and 
eliminate twists and strains caused by rough terrain 


Easier lubrication 
saves time, helps 
protect equipment 
final 


sup 
and 


Lubrication for 1,000 hours for 
drives, truck wheels, idlers and 
port rollers both grease 
time 


Saves 


ALLIS‘CHALMERS 









Allis-Chalmers 
HD-9 


Weight — 18,800 ib 
72 drawbear hp 


Six speeds forward te 5.7 mph 
Three speeds reverse to 4.4 mph 
Spring-loaded, positive seals keep grease in, keep dust 
and water out 
short 


Fewer, more accessible lubrication points make 


work of a chore. No lube points at all under tractor 


Unit construction puts tractors 
back to work sooner 


Transmission can be removed as 
a unit without removing clutch, 
final drive or bevel gear 
Engine can be removed without disassembling clutch 
Truck frame can be dismantled without removing final 
drive, sprocket or equalizer spring 
Clutch assembly can be removed without disturbing en- 
gine or transmissicn 
Final drive gear and intermediate gear can be removed 
without disturbing steering clutch 
Each steering clutch can be removed 
without disturbing final drive or bevel gear 


independently 








Let your distributor tell you more about the rugged 
construction, ease of servicing and outstanding per- 
formance ability of the Allis-Chalmers HD-9 Tractor 
It’s a story that adds up to coal handling depend- 


ability you can measure by the ton. 


DIVISION+ MILWAUKEE 1, U.S.A 












Clean as a whistle 
AFTER ONE YEAR OF DEARBORN 659 


This boiler used to be cleaned once a year...an 
expensive, time-consuming job. That was before 
a Dearborn engineer recommended using 659° 
sludge conditioner. The picture shows the 
results. The boiler, upon inspection after a year 
of this treatment, is clean as a whistle... yearly 
cleaning has been eliminated. 

Dearborn's formula 659 conditions sludge to 
fluid form, preventing adherence to internal sur- 
faces. Treated sludge is then readily removed by 
blowdown. In addition, Formula 659 contains 

*Pat. No. Re-23085 


Deavlbor 


TRADE MARK 


Dearborn’s patented polyamide anti-foam agents 
for improving steam quality. Result: higher 
steam purity, prevention of corrosion in feed 
lines, closed heaters, economizers and boilers. 


BULLETIN NO. 5008 GIVES THE COMPLETE STORY 


Filmeen** 


DON'T OVERLOOK RETURN LINES. 
prevents return line corrosion, reduces shutdown 
time and loss of valuable condensate. Safe to use 
where steam directly contacts food or is used in 
sterilization. ASK FOR BULLETIN NO. 5013-A 


**Pat. No. Re-23614 


eel 1-7 Neil, case) i le.ile] | 
EVERYWHERE SINCE 1887 


DEARBORN CHEMICAL COMPANY ~Merchandise Mart Plaza, Chicago 54, Illinois 


October 1954—-C OM BUSTION 











Aj ba b 


SINGLE WATER TREATMENT SOURCE 
FOR THOSE WHO TAKE PRIDE 
IN THEIR PLANT OPERATION 


Dearborn provides complete water conditioning and engineering | 
service in one customized program tailored to meet your exact 
requirements. Dearborn service gives you: 

1. Initial plant survey. 

2. Recommendations for internal and external treatment, 

3. Feeding and proportioning equipment. 

4, Water analysis and supervisory service. 
Whether your program calls for a system that is manual, semi- 
automatic or automatic, Dearborn hus all the facilities to maintain 
top boiler efficiency with economical operation. Look to Dearborn 

..the single source for your water conditioning program. 


DEARBORN EXTERNAL TREATMENT SYSTEMS . INTERNAL TREATMENT 


EQUIPMENT 


Dearborn has the knowledge and experience to Get plus results with Dearborn engi- 
design and furnish complete ion-exchange equip- neered feeding, mpeg oem — 
ment, including mono-bed or 2-bed demineralizers, test ¢quipment. Der yo 

sodium hydrogen split stream units, sodiam exchange engineer analyze existi 

softeners, designed for use either alone or in conjunc- plan la 
tion with hot lime softeners, 





KNOW YOUR DEARBORN ENGINEER ASK ABOUT DEARBORN’S 
Dearborn has specialized in the condition- SERVICE AGREEMENT 


ing of water and the control of corrosion Ue a 

since 1887. This broad experience in water ask him to explain the advantages 

treatment and rust prevention—plus of: a) scheduled on-the-spot tests, 

Dearborn's extensive research and labora- eC 

tory facilities—is at your service. It will pay personnel, c) special laboratory tests 

you to consult your Dearborn engineer. and reports, d) newest water condi- 
a 
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Welded-In Tubes in High Pressure Service... years without a failure 





One of the greatest problems in operating high pres- joint failure because of fabricating inaccuracies, tube 
sure feedwater heaters in modern super-pressure power irregularities, nickel oxide deposits from annealing op- 
plants is failure of expanded tube joints. In 1947, erations, and excessive tube hardness. Welding-in makes 
Lummus pioneered the field in welding monel tubes possible the use of heavy wall tubes which cannot be 
to steel tube sheets in feedwater heaters, Two such units satisfactorily expanded. 
were built for the city of Lansing, Michigan, designed Your inquiries are invited, 
for 1200 psi. These units have had no failures in seven THE LUMMUS COMPANY, Heat Exchanger Divi- 
years of operation. ; sion: 385 Madison Avenue, New York 17, N.Y. 

Lummus now has developed a procedure of welding Atlanta * Boston * Chicago * Rock Island + Cincinnati 
copper nickel tubes to steel tube sheets, Subjected Led Detroit * Houston * Tucson * Tulsa * Salt Lake City 
terrific pressure and temperature tests, the welded units Minneapolis * Pittsburgh * Rochester + Albany 
have gone through many cycles with excellent results. St. Louis * San Francisco * Wayne (Phila.) ° Athens 
Lummus has also made one installation, in service now , 

Buenos Aires * Honolulu * London * Manila * Toronto 
for over six months without a failure, having a design Peris * Rome ° Lims * Sen Juan. P. BR. * Mexico City 
pressure of 2900 psi, and requiring over $0,000 70-30 : : ; a 
cupro nickel tubes welded into steel tube sheets. Fabricated Piping Division Plant at East Chicago, Ind. 

rhe unit shown above, with a design pressure of 2,600 Steam Surface Condensers * Evaporators * Extraction 
psi, is being fitted with 70-30 cupro nickel tubes, Siu Bleeder Heaters * Steam Jet Air Ejectors + Steam Jet 
Refrigeration * Barometric Condensers * Heat Ex- 


cessful installations have also been made with 80-20 
changers for Process and Industrial Use ° Process 


cupro ni kel tubes. 
Welding-in of tubes eliminates the possibility of tube Condensers * Pipe Line Coolers, 


LUMMUS 


THE LUMMUS COMPANY HEAT EXCHANGER DIVISION, 385 MADISON AVE., NEW YORK 17, N. Y. 
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DuPont saves ‘7,000 a year 


with just partial modernization of coal burning equipment 


The boiler plant at DuPont’s Barksdale Works 
operating inefficiently, due to an old forced draft system 
and unwieldy contro!. DuPont engineers 
decided to modernize these operations, estimating that 
the cost would be amortized quickly through the increase 
in efficiency. An up-to-date draft fan and automati 
combustion control were installed. Today 
savings of $7,000 annually have been realized—a gross 
return on the of 140%! Not only has the 
new equipment paid for itself in one year, but it has pro 
the additional of reduced ash-pit 

losses, lowered mainte 


was 


combustion 


system 
investment 
duced advantages 
. nance costs, increased 
ef - 


8 


steaming capacity 


Thousands Saved 


More and more plants 
are saving thousands 
of dollars yearly burn 


e-« e- . ee #8 @* 


ing coal the modern way. The reasons are obvious. In 
most industrial areas, coal is the cheapest fuel avail 
able. Not only do you actually get more BTUs per dollar 
from coal, but the efficiency of modern combustion e 
quipment extracts even more benefit from coal’s inherent 
energy. What’s more, today’s automatic coal and ash 
handling methods mean minimum labor costs. Coal is 
clean, too. It travels in dust-tight chutes; ashes are piped 
out through pneumatic tubes; there is no smoke problem 
And between our vast coal reserves and highly mechan 
ized coal production, you can count on coal remaining 
plentiful and its price remaining stable. 


Investigate Fuel Costs 
If you’re planning to modernize your old plant or build 
a new one—or if you are just interested in cutting fuel 
costs—find out how coal burned the modern way com 
pares to other fuels for your plant. Talk to a consulting 
engineer or your nearest coal distributor. Their advice 
may save you thousands of dollars every year. 


BITUMINOUS COAL INSTITUTE 


ve 


Control Board at Barksdale Works. 
Steam generating 
sists of four 15,000 Ib 


stoker-fired boilers 


equipment con 


hr. 150 pei 


A department of National Coal Association 


Southern Building, Washington 5, D. C. 


For further information or additional case histories showing how other plants 
have saved money burning coal, write to the address above. 








AT THE ALBRIGHT STATION 


TEAMWORK TELLS THE STORY 


The Albright Station of the Monongahela Power Company and The Potomac Edison Company. 
Consulting Engineers: Sanderson and Porter, New York City. Net Capability 150,000 KW for the first two units 


Yes, TEAMWORK tells the story of the efficient, 
low-cost coal handling system now in operation 
at the Albright, West Virginia, Power Station of 
the Monongahela Power Company, the Potomac 
Edison Company and West Penn Electric Com- 
pany. Teamwork, which combined all the expe- 
rience and “know-how” of the power companies 
involved...the consulting engineers, Sanderson 
and Porter...and Chain Belt Company Convey- 
ing Engineers. 


When you add to the specialized skills of such 


a team of experts the top efficiency and depend- 
ability of Rex Coal Handling Products, you have 
a combination that will eliminate coal handling 
“headaches” from your plant for years to come. 

Next time you're planning a new coal handling 
system or expansion or modernization of your 
present one, put the Chain Belt Conveying 
experts to work for your team. Just contact your 
nearest Rex Field Sales Engineer or write to 
Chain Belt Company, 4784 W. Greenfield Ave., 
Milwaukee 1, Wis. 


) 3 e22 ¢ Chaim Ghenly COMPANY OF MILWAUKEE 


Atlanta « Baltimore « Birmingham e¢ Boston e Buffalo « Charlotte « Chicago e Cincinnati e Cleveland 
Dallas « Denver @ Detroit « Grand Rapids « Houston e« indianapolis « Jacksonville « Kansas City 
Los Angeles « Midland, Texas « Milwaukee « Minneapolis « Moline « New York « Philadelphia « Pittsburgh 
Portiand, Ore. « Springfield, Mass. St. Louis « Salt Lake City « San Francisco @ Seattle * Tulsa « Worcester 
Distributors located in principal Cities in the United States and throughout the world 
Export offices; 4800 W. Mitchell Street, Milwaukee |, Wisconsin and 19 Rector St., New York City, N. Y 
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now a BEARING uacips propuce 


CHEAPER POWER 





...in “Buffalo” Induced Draft Fans 


Both bearing liner halves are 


In the punishing induced draft 
job, every part of the fan that con- 
tributes to longer life and free 
dom from troubles, is helping to 


cut your power-production costs. 


The “Buffalo” water-cooled self 
aligning bearing is built to stand 
heat 


heavy 


and continuous, extremely 


load. The sole plate, ped 


estal and bearing housing 


oversize 


are 


and completely rigid 


at 


The oil 
The self-aligning 
liners are easily re 


water-cooled reservoir 
is extra-large 
water-cooled 
movable for servicing operations, 
without disturbing pedestal, shaft 


or rotor 


In fact, all parts of “Buffalo” 
Draft Fans are of equally sturdy, 

hous- 
This con- 


accessible construction 


ings, shafts and rotors 


struction is not cheap; it is in line 
with the “Buffalo” “Q” Factor’ 
which in installation after instal- 
saved users 
through added years of perform 
ance on the For further 
information write today for 
Bulletin 3750. 


lation has money 


job. 


The "Q" Factor The built-in 
Quality which provides trouble- 
free satisfaction and long life. 


BUFFALO FORGE COMPANY 


170 MORTIMER STREET BUFFALO, N.Y. 


Publishers of “Van Engineering’ Handbook 


Canadian Blower & Porge Co... Led.. Kitchener, Ont 


Sales Representatives in all Principal Cities 


VENTILATING AIR CLEANING AIR TEMPERING INDUCED DRAFT EXHAUSTING FORCED DRAFT COOLING HEATING PRESSURE BLOWING 
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Inside beod surface of root poss on 
2% %e Chrome—1% Moly steel turbine 
connection produced by P.P.BE. inert gas 
tungsten arc-weld 
ing is uniform and 
smooth. 
















Root poss, with “free flow” of inert gas, 
being made on 24% Chrome—!% Moly 
steel turbine piping 












Inert gas tungsten arc-welding is one of many opera- 
tions involved in the fabrication of high-temperature, 
high-pressure piping. Like the others its success is not 
assured by a single factor, but comes as a result of long Typical external surface of root poss 
experience with all manufacturing techniques and serv- PrOSutes Dy shite! inert ges tungsten 
ice requirements of power piping. ee 

Simply protecting the internal surface of the root 
bead with inert gas under “control” does not take the 
place, for example, of skillful welding. 


Pittsburgh Piping’s process provides an inert gas e 
shield against the atmosphere on both internal and ex- 
ternal surfaces of the root pass. This procedure, com- 
bined with other P.P.&E. techniques, eliminates need 


for backing rings and double butt welding, and pro- AND EQUIPMENT COMPANY 


duces a sound, clean joint having a remarkably uniform root 





















bead of correct internal contour 10 Forty - Third Street — Pittsburgh, Penna. 
Applicable co all types of power and process piping—inert Atlanta... +++. Whitehead Building Cleveland. . Public Square Building 
gas tungsten arc welding is another of the many advanced Boston... .. +. 10 High Street Hevetea  Heghts Stote Bank Bidg 
P.P.&E. techniques used in producing all types of power piping Cher borte 221 Burdders Burdding Les Angeles .1830N Alexandria Ave 
—as small as control lines, as large as steam mains, Chicage..... Peoples Gos Building New Orleam....... P.O. box 74 


Now York Wootworth Burdding 





pP.5 
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These Bailey Boiler Controls at the Chicago Pneumatic 
Too! Company's new plant in Utica, N. Y. insure efficient 
operation of three 25,000 ib per hour, 100 psi, spreadet 
stoker-fired boiler: 












How to INCREASE 
the Efficiency of YOUR 
BOILER-ROOM DOLLAR 


industrial centers than those of any other 








Before you get steam you've got to spend 


_ 


dollars —so dollars are a form of energy. 
And if your boiler-room dollars are invested 
in equipment that isn’t working efficiently, 


is PR 
economically, your “investment” is poor. 


manufacturer of boiler control systems; you 
get prompt, experienced service with a min- 


imum of travel time and expense. 


That’s where co-ordinated controls by Bailey ‘ —_« : ear 
é =. For better “boiler-room investment” efficiency 
can help. Here’s why they'll increase your 

cat - ‘ £ zo —for more power per fuel dollar, less outage 
boiler-room investment efficiency”: : tb 
and safer working conditions, you owe it to 


1. Complete Range of Equipment —fully yourself to investigate Bailey Controls. Ask a 

co-ordinated. You need never worry that Bailey engineer to arrange a visit to a nearby 

a Bailey Engineer’s recommendation is Bailey installation. We're proud to stand on 
- my 


; neaieaia 8 ‘ ' er 
slanted in favor of a particular type of our record: “More power to you! 


A110 


equipment, just because he has a limited 
line to sell—or that Bailey will pass the 
buck for efficient control; we offer complete 


boiler control systems. 


2. Engineering Service—backed by experi- 
ence. No other manufacturer of instru- 


ments and controls can offer as broad an 





experience, based on successful installations 


involving all types of combustion, flow 


ROAD 
OHIO 


IVANHOE 


: 5 
measurement and automatic control. 
sureme ane omatic control VELAND 10, 


3. Direct Sales-Service — conveniently lo- 
cated near you. Bailey Meter Company's 


o -—. 
7 ‘ for olcram &laals 
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sales-service engineers are located in more 








BAYER 
STEPS UP BOILER PERFORMANCE 


DISTINCTLY 
DIFFERENT 





Bayer Balanced Valves are 
Jamous for their long life 
and continued tightness 


WITH THE Bayer Balanced Valve Soot Cleaner 
the balancing chamber above the piston disc 
impounds steam when the valve closes, thus 
relieving valve parts from shock, The valves 
remain steam tight because the dashpot action 
causes the valve to seat gently. Unbalanced 
valves close with a hammer stroke and soon 
become leaky. 


When stationary elements are used the 
Bayer stationary balanced valve head may be 
furnished. Thus all the cleaning elements of 
the entire soot cleaner system can be controlled 
by the Bayer quick-opening Balanced valves. 
This gives a uniform or standard valve con- 


THE BAYER 


SAINT LOUIS, 





Bayer Single Chain Balanced 
Valve Soot Cleaner 


trolled system and in addition, when high pres- 
sures require a reduction in pressure at each 
individual element this Balanced valve unit, 
whether used with a stationary or a revolving 
element, can be fitted with an integral orifice 
plate valve. 


Piping connections can be kept in the same 
plane and undesirable bends or fittings avoided 
when the Bayer Balanced Valve is installed with 
both stationary and revolving elements. 


Valve parts are standard and interchange- 
able and when high pressure heads are fitted 
with orifice plate regulating valves these parts 
are also interchangeable. 


COMPANY 


MISSOURI, U.S.A. 
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how {DiI is your dust collecting problem? 


ae 





} a 
‘WHIRLEX’’ 
\" > 
Shop Assembled Collectors 


For plants with boiler HP 
capacities in the hundreds to 


larger boiler plants with 





TYPE MTSA-200-9CYST COLLECTOR capacities up to 1,000,000 Ibs. 


A typical WHIRLEX unit enroute to a large chemical of steam per hour, WHIRLEX 
plant. In this unit as in all CYST designs, the heavy 

cyclone bodies are so arranged in the tube sheets completely shop assembled 
that assembly forms a box girder of exceptional 

strength. The discharge spouts of collector hoppers units are your most 


are furnished in any size or design required. 
dependable answer. 


SHOP ASSEMBLED COLLECTORS REQUIRE 
NO COSTLY FIELD ASSEMBLY... They are 


carefully assembled at the factory by experienced Th FL yY A a H 
men using proper jigs and equipment to insure e 
correct alignment of the tubes. Maximum collection A R R E s TO R 








efficiency is assured, as well as lower installation 
expense. WHIRLEX shop assembled collectors Cc e 
need only to be bolted into place orporation 
259 WN. First Street 
Our complete engineering facilities are available to you... Birmingham, Alabama 


without obligation... write today for descriptive literature 


and the address of our necrest representative. 
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Every detail part of 
an Enco Automatic Oil-Heat- 
ing-and-Pumping Unit System 
is designed, assembled, ls 4 
checked and tested to make “== 

sure that it functions as an 
element of a completely coor- 
dinated unit. The sizes of 








_ on 


Two Horizontal Duple Piston Type Steam Pumps 
and two fvel oll heaters—<capacity 15 G. P. M. 
at 250 ib. pressure with either pump or heater. 


pipes, fittings, valves and other 1 
elements are correctly propor- | 
tioned for the efficient, depend- 

able operation of the unit as a / 
whole. All hand controls are . 
visible and within reach of the 
operator for quick starting. a | 
stopping or cross-over recon- . 

One Turbine and One Motor Driven Pump and 


two fuel oll heaters. Capacity 30 G. P. M. af 
150 ib. pressure with either pump or heater. 





nections between duplicate 
heaters and pumps. Adjust- 
ments and cleaning are simi- 
larly simplified. 


Single or duplicate heaters 
and electric or steam-driven 
pumps are used. Intercon- 
nected duplicate units give full 
capacity with either pump or 
either heater. Capacities range 
from 100 to 5000 G.P.H. of 
heavy bunker oil. 








One Horizontal Duplex Piston Type Steam Pump and 

one Motor Driven Pump and two fuel oil heaters. 

Capacity 20 G. P. M. at 300 Ib. pressure with either 
pump or heater. 


(EE Raa 
BULLETINS ON REQUEST 














©O8-37' On oil burning, pumping and 
heating equipment 


O86-38 Instruction book on care and oper- 
ation of oil-burner installations. 





A As es AP 
THE ENGINEER COMPANY 
75 WEST STREET \ Enc¢o) NEW YORK 6, N.Y. 
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AVAILABLE IN 
MANY SIZES AND 
IN TURBINE OR 
MOTOR DRIVE 


ar 
WING PACKAGE DRAFT INDUCER 


FOR POWER PLANTS 


MOTOR AND FAN DESIGNED AS ONE 
COMPLETE REMOVABLE UNIT 


MAKES INSTALLATION EASIER 


FACILITATES INSPECTION AND 
MAINTENANCE 


SAVES SPACE 


ELIMINATES WATER COOLING OF 
BEARINGS 


INTERCHANGEABLE INLETS—TOP, 
BOTTOM OR SIDES 


NO LUBRICATION REQUIRED 
BEARINGS PRE-SEALED 


Write for complete details 


L..J. Wing Mf.Co. 


54 Vreeland Mills Road 
Linden, New Jersey 








WING PACKAGE DRAFT INDUCER AT 


PLANT OF WELCH GRAPE JUICE CO 




















an 
AwU 


SEVENTY-FIVE YEARS 


Factories: Linden, N. J. 
and Montreal, Canada 









Wing 

a 801 . 
neater’ & endl th ° thn Our ful 

now ele! iting t 75h ~> 

‘ /oth anni- 

Me a “nree year belore, when 
. ng invented the Disc Fan, that 
sore his name, Ge, er ‘aeorge A 

w ; si a Ge 
ewes (above) 1nd 2/6 soldiers {t 
7th Cava b 4ISTS O the 
Nal IY were massacred at the 
attle of the Little Big Horr M 
i rn in Mon- 
‘ana, by Indian tribes led | itt . 
Bull, the prophet Coase, 
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cally designed to solve three important 


"ur cammmunitys given 2st 
el ie Be fi raferarnary Sellaon yl 
SECOND cleaning of gases for sub 


sequent re-use, 








FRANKLY, our plant's discharge gases used to THIRD — control of discharge gases 
set the community's teeth on edge and we within the limits set by nuisance 
began to run afoul of local ordinances abatement laws—-vital in maintain 

“So, when we saw how effectively Kop ing good public relations in industrial 
pers-Elex Electrostatic Precipitators have communities 

cut material losses and built public good Koppers precipitators can work at al 

will for many firms like ours, we decided most 100% efficiency ... and operate 

to go ahead with our own installation continuously, too. Koppers multiple-cham 

And our experience has proved it to be one ber design permits the gas-cleaning opera 

of the most profitable investments we've tion to continue uninterrupted in one 

ever made.” chamber while another is undergoing 


Koppers-Elex precipitators are specifi inspection or repair. 


Koppers-Elex precipitators are designed, engineered, fabricated, erected, and guar 


anteed under one contract by the Koppers Company. For analysis and recommenda 
tions relating to your operation, submit details without obligation to: Koprprers Com- 
PANY, INC., Precipitator Department, 3{0 Scott Street, Baltimore 3, Maryland 


GUARANTEE: A!! Koppers a C&A ELECTROS TA Tic 
rnteodtomect your species MK QPPERSE PRECIPITATORS 
Vv 


ti ma for e'ficiency or residu 


anteed to meet your epecifica 
METAL PRODUCTS DIVISION « KOPPERS COMPANY, INC., BALTIMORE 3, MD 
Engineered Products Sold with Service 


al content 


" This Koppers Division also supplies industry with Fast's Couplings, American 


Hammered Industrial Piston and Sealing Rings, Aeromaster Fans, Gas Apparatus 
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One of a Series 


MECHANICALLY OPERATED VALVE 


The Diamond Model IK Long Retracting Blower has a 
valve mechanism that is simple ... automatic... 
positive ... accurate. As the lance tube moves into 
the furnace, carriage travel opens the valve through 
a mechanical linkage. As lance tube completes re- 
traction, the action is reversed thus closing the valve. 


All pilot or diaphragm valve elements are eliminated. 

Simple adjustment permits valve operation to be 
set at proper point for each individual blower. There 
is no critical adjustment for tight valve seating. The 
exclusive Diamond adjustable pressure control unit 


permits the quick and easy selection of blowing pres- DIAMOND 


sure to meet individual blower needs. 


Other features contributing to the high cleaning POWER SPECIALTY CORP. 


efficiency and economy of the Model IK are Single 
reaped — | ’ LANCASTER, OHIO 
Motor Drive with Positive Gear Translation and Rota- 
tion. Write for Bulletin 1080V for additional information. Diamond Specialty Limited « Windsor, Ontario 














Diamond Model IK Long Travel Retracting Blower with single 
air motor drive. Single electric motor drive also available. 





Let's face it 


...there’s more to a bid than price. Some bids are full of 
gimmicks; some are true. When you receive bids /for 
your specialized piping requirements there's much to 
schon beyond the price. Your initial saving jin 
acpepting the low, low bid that's frequently full of 


hidden extras is quickly lost in added costs of 


co 


expediting, in delayed construction schedules, and 
injcorrecting faulty fabrication and welding. 


| 


ae you buy from a financially sound fabricator 


ba¢gked by world-wide reputation and sixty-one/| years 
of| piping experience, you are guaranteed the $suc- 
cessful operation of every 

piece of pipe that is 

shipped to you. Avoid the BENJAMIN F. 


low, gimmick-type bid. 
Count on Shaw for careful, 4 i A We ; 
acgurate bidding - depend- 


able fabrication and in- COMPANY 
stallation. Buy from Shaw. WILMINGTON. DELAWARE 
It| pays - all ways. 


FABRICATION AWN N 





